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Application of Electricity to Railways. | 





In a recent number of our esteemed con- | 
temporary, La Lumiere E'ectrique, we find 
some exceedingly important electrical devices 
for railway purposes mentioned, which have 
not been spoken of before in connection with 
other interesting appliances, which were 
shown at the Vienna Exhibition, and already 
illustrated in the columns of the Review. 

The exhibit made by the Southern Railway 
Company of Austria contained more import- 
ant and new apparatus than that of any 
other. We give here a description of the 
most prominent. 

The great majority of 


munication is the invention of Engineer 


Kokn. 

‘We further notice in the exhibition of 
the Sudbabn Railways two cars in which was 
installed the electric light by means of the 
incandescence with accumulators. 

‘* We would also mention, among the in- 
teresting apparatus represented in that exhi- 
bition, a telephone post office of the Ader 
system, so disposed by Mr. Kohn as to allow 
reading and writing while listening. 

*The Eastern Railways Company of 
France, in a comparative limited space, has 
exhibited a great number of apparatus (see 





the apparatus exhibited 
were of the invention of 
Mr. Kohn, the intelligent 
electrical engineer of the 
Sudbahn: 

“We found a new sys- 
tem of intercommunica- 
tion applied to passenger 
trains. The connection of 
the electrical conductors 
between the cars was made 
by means of a male coup- 
ling composed of two thick 
nickeled copper plates, 
kept in place by a strong 
spring. 

‘The soldering of the 
wire to the plate is made 
with wet plaster, which 
tightly fastens them to- 
gether, and fills up any void 
space a the junction. 

‘*We must observe that 
such a system of coupling 
of the intereommunication 
ropes cannot, in case of the 
rupture of the drawing 
gear, give any automatical 
signal. The general super- 
intendent of the Sudbahn, 
besides Mr. Schuller, con- 
siders that application as 
useless, notwithstanding 
the steep declivities which 
are met on the lines of that 
company. 

**In consequence of the 
special care used in the construction of the 
cars and the drawing gears (couplings), and 
thanks to the caution used by the engineers 
in ascending the declivities, no rupture of 
drawing gear has ever happened on those 
lines. 

“The battery is composed of six Le- 
clanché’s elements, hermetically closed. 
Three of those elements are used for the 
intercommunication; the other three are kept 
in reserve. The alarm clockwork is similar 
to that used on the French Northern Rail- 
ways. 

‘‘The call button placed in the passenger 
cars consists of small wooden boxes, con- 
taining each two contact springs, insulated 
one from the other. The cover of the box is 
provided with thin rubber bands and a spring | 
hook; the contact call button is hidden behind 
a strip of paper bearing an inscription in | 
three different languages, and kept in its 
place by the cover. 

** The whole of that system of intercom- 


That type of the large alarm clockworks is 
of the Siemens’ system, with columns or 
pigeon holes, in use on the lines of the North- 
ern Railway Company; but the Eastern Com- 
pany has slightly modified the same, so as to 
realize a mixed system, which allows, on the 
one part, to adopt the vocabulary of the sig- 
nal of the company—P. L. M.—which is, as 
it is generally known, composed of single 
strokes, differently combined, and, on the 
other part, to use inductors instead of piles 
with continuous current, the keeping of 
which is rather expensive. 

““The magnetic inductor is of the ordinary 


tinental neighbors do for the training of 
electrical engineers. 

We gather from an exhaustive article on 
this subject, which lately appeared in the 
Austrian Riilway and Steamship Gazette, 
that those men who are best able to judge 
are not altogether satisfied with the means 
adopted by the German Polytechnic Schools 
for teaching the rising generation how to 
become electrical engineers. In December, 
1881, Dr. Werner Siemens, speaking at a 
meeting of the German Electrical Society 
at Berlin, said that ‘‘it would be very desira- 
ble to promote the general knowledge of 
electrical science. In all 
technical colleges profess- 
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Fig. A). The three services—the working, 
the construction and the rolling stock and 
traction—had each contributed its respective 
share in that exhibition, the installation of 
which was made under the direction of Mr. 
Dumont, the inspector having charge of the 
telegraphic service of the working depart- 
ment. That working service had brought a 
series of apparatuses destined for telegraph 
offices, such as tables, marine compasses, 
lightning rods, recalls by inversion of the 
current of the Dumont's, Cabaret’s, Grassi’s 
and Beu’s systems, post alarm clockworks, 
attaching counter registers for post-offices, 
and universal electric registers of the Du- 
mont’s, Cabaret’s, Morse and Garnier’s sys- 
tems, controlling alarm-works for distant and 
repeating signal disks, telephonic apparatus 
and sundry clockworks, etc. 


“The construction service had exhibited | 
the large type of alarm clockworks with | 


magnetic inductors, in use on the lines of | 


the Eastern Railway Company since 1881. 


' 


-ELECTRICAL APPLIANCES EXHIBITED BY THE EASTERN RAILWAY OF FRANCE. 


type, but it has received an addition, the 
purpose of which is to stop the crank that 
works the bobbin, when the latter has accom- 
plished the one or two revolutions necessary 
to produce the disengagement of the me 
chanism, and consequently one single bell 
stroke. 

‘‘The company had further installed some 
way inductors, intended to send alarm or 
assistance signals. The Tessé and Sartige’s 
electro-semaphores, in use on the lines of the 
Eastern Company, were not represented in 
the exhibition of this company, because they 
were included in the exhibition of the com- 
pany of the French Northern Railways.” 

————_caeo—_—_—_- 
Electrical Engineering at the German 
Polytechnic Schools. 





At the present time, when the City Guilds 
and Livery Companies have taken technical 
education under their fostering care, it may 
not be uninteresting to note what our con- | 


orships for electrical en- 
gineering ought to be es. 
tablished in order to make 
the rising generation of 
engineers familiar with the 
practical applications of 
electricity. With our in- 
creased knowledge of the 
subject the aversion which 
many yet feel towards the 
introduction of electrical 
appliances will gradually 
diminish, and a host of 
prejudices at present wide- 
ly spread will altogether 
vanish.” Technical Col- 
leges and Polytechnic 
Schools in Germany seem 
to have taken these words 
heart, and to have 
gradually begun to admit 
the new science, but not 
exactly in the manner in- 
tended by Dr. Siemens. 
Such, at least, must be 
the inference drawn from 
a later speech of his be- 
fore the same assembly in 
January, 1884, when he 
said, ‘‘ The impulse I then 
gave has in many cases 
been misunderstood. as if 
I had advocated the estab- 
lishment of professorships 
for the purpose of educat- 
ing a special class of 
engineers, viz., electrical 
engineers ; there has already been a large 
concourse of young men this ‘new 
branch,’ and this is to be regretted. Electri- 
cal engineering is not an independent branch 
of science, but simply an auxiliary to many 
other branches. It should be so taught as to 
enable the young engineer to apply it where 
possible to the improvement of his special 
branch of engineering. The manufacture 
of electrical machines and appliances is 
simply a branch of general mechanical 
engineering, but not an independent profes- 
sion.” Although we in this country are 
generally in the habit of specializing profes- 
sions and trades much more than is custo- 
mary in Germany, most thinking men who 
are interested in technical education will 


to 


to 


| probably agree with Dr. Siemens as far as 
|concerns the training of students. 


Young 
men who wish to “go in for electricity,” or 
at any rate, who wish to make heavy elec- 
trical engineering their profession, should 


become thorough mechanical engineers first, 








2 





and electricians afterwards.—London Hlec- 
trician. 
—_+ae—_—_ 
Substantial Government Aid for Electrical 
Science. 





A sub-committee of the House Committee 
on Commerce, on Saturday last, decided to 
report favorably to the full committee Repre- 
sentative Mutchler’s bill providing for the 
appointment of a scientific commission to at- 
tend the International Electrical Exhibition, 
to be held in Philadelphia next fall, under 
the auspices of the Franklin Institute of 
Pennsylvania, for the promotion of mechanic 
arts. The bill provides that the commission 
may invite scientific men, native and foreign, 
to participate in the conference. The com- 
mission may also conduct such special inves- 
tigations both at and subsequent to the Inter- 
national Electrical Exhibition as may con- 
duce to the progress of electrical science in 
this country. The bill appropriates $25,000, 
and requires that the work of the commission 
shall be completed within three years after 
the passage of the act. 


— me 


Italian General Exhibition at Turin in 
1884, 





Through the courtesy of the Italian Minis- 
ter at Washington, we are able to present to 
our readers the following additional informa- 
tion concerning the Turin Exhibition : 

The magnificent success of the Milan Ex- 
hibition has encouraged the Turiners to at- 
tempt the same undertaking in their turn. 

The Exhibition, which is about to open at 
Turin in April, 1884, will be a faithful repre- 
sentation of the production of each district of 
the country, and the most complete manifes- 
tation of the agricultural, industrial and 
scientific progress of Italy. It is placed 
under the patronage of H. M. King Hum- 
bert. The General Committee is presided 
over by H. R, A. the Duke of Aoste, and the 
Executive Committee by the representative 
Thomas Villa (M. P.) 

The budget of the Exhibition amounted to 
six millions of francs, the most part of which 
has been raised by public subscriptions. 

All the towns and cities of Italy have con- 
tributed according to their means _respect- 
ively. The City of Turin, for instance, has 
given 500,000 francs; the Government one 
million. 

The number of exhibitors is already very 
near 1,800, but it is expected to reach 20,000. 

The site on which they are constructing 
the sundry buildings of the Exhibition is 
known as one of the most beautiful landscapes 
of Italy. 

The Exhibition is established in the Park 
of the Valentino, on the left bank of the Po 
River, which flows at the foot of the charm- 
ing hills of Turin, over which the Basilica of 
Superga is towering. 

On the right, at the horizon, the snow 
peaks of the Cottian Alps, above which arise 
the summits of the Monviso. 

The construction of the buildings is ap- 
proaching completion; they form themselves 
an object of attraction. The author of the 
project, for the most part at least, was the 
Engineer Camilio Riccio, who is now super- 
intending the works. The cost of those 
buildings has now reached two millions and 
a half only, for labor and transportation of 
the materials. 

For manufacturing industries they have 
built four large galleries, each with three 
naves, of a light and elegant style. For 
work in action, on the contrary, only- one 
single large gallery has been constructed; it 
is covered with an iron roof. That gallery 
is very imposing; it is 250 meters (800 feet) in 
length, and 36 meters (120 feet) in width. 

The main axis of those constructions is 
one kilometer (over 3,000 feet) in length, and, 
calculated altogether, when the Exhibition 
shall be opened, to visit the whole of it, it 
will be necessary to walk a distance of over 
20 kilometers (about 14 miles)—total of the 
courses to go over in the galleries, sheds, 
palaces, kiosks, pavilions, court-yards, gar- 
dens, alleys, ete. 





The greatest attraction of the Exhibition 


will, most undoubtedly, be the section of 
antique art. 

The special commission having charge of 
the organization of that branch of the Exhi- 
bition soon abandoned the idea of opening 
an archeological museum, and set themselves, 
on the contrary, to the pu~pose of resuscitat- 
ing the art of a special period (the fifteenth 
century), and reproduce the life of that 
epoch at the same time its artistical 
genius. 

For such purpose, on a height adjoining 
the bank of the Po, they constructed a castle 
of the middle ages, on the plan of the better- 
preserved castles found in High Piedmont 
In that castle will be gathered all the works 
of art, all the most precious objects of the 
fifteenth century, and up to the present time 
a body of distinguished architects have been 
working in the inside to render the interior 
in every respect conform to the epoch which 
is to be represented therein. Outside, in a 
kind of valley surmounted by the feudal 
manor, a whole village has been established; 
also of the period of 1400. There will reign 
the real existence of that century of swords 
and tournaments. 

Another very important branch of that 
General Exhibition will be the section of 
electricity. That new science of light and 
wonders, and the industries connected there 
with or derived from the same, has become 
cosmopolitan, and the committee of the Ex- 
hibition has decided, very properly, to open 
the doors to all of those who, throughout the 
whole world, cultivate and study electricity, 
and thereby give the section of electricity a 
true international character. 

The Government has lately granted an ex- 
emption of custom duties in favor of the 
foreign producers who may want to take part 
in the competition at Turin, and the commit- 
tee has recently decided to give gratuitously 
to all the exhibitors of electricity the neces- 
sary space and motive power. Large inter- 
national rewards have beer set up for the 
best inventions in that branch of science ap- 
plied to industry. The Ministry of Agricul- 
ture and Industry did institute a prize of 
25,000 franes for the best apparatus for the 
transmission of hydraulic power by the means 
of electricity. 

—— oa ———™” 
The Electric Light on Board Ship. 
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Happily, there is one sphere of usefulness 
in which the electric light can flourish with- 
out either the forcing heat of clever specula- 
tion or the chilling blast of foolish legisla- 
tion. Nobody has yet projected a scheme 
for an ostensible monopoly of marine eiectric 
lighting, and not even the Board of Trade 
have yet contrived to bring it under the oper- 
ations of the Electric Lighting Act. It 
speaks well for the electric light when left to 
itself, and ill for the act which professes to 
regulate it, that in the one or two fields of 
operations which the act cannot reach the 
light has prospered, whilst everywhere else 
it has languished or is at a standstill. Re- 
stricted by regulations which are impracti- 
sable and conditions which are prohibitive, 
the light, which by this time might have 
made our streets brilliant and our homes 
charming, has been virtually extinguished, 
mainly, as we believe, in obedience to politi- 
sal bigotry. The Board of Trade is at pres- 
ent controlled by such enlightened knowledge 
of the effects of monopoly, gained, if report 
speak truly, by close personal acquaintance 
with it on a large scale, that nobody outside 
the precincts of the department is to be 
allowed to enjoy the temporary advantages 
which a monopoly confers. The existing 
monopolists have sinned past all redemption; 
in other words, they have served the public 
well, and have become rich; therefore, there 
are to be no more monopolists, and nobody 
is to get rich if Parliament can prevent it, ex- 
cept individual traders who are able to put the 
screw on without help from Downing Street. 
The result apparently is, judging from the 
short experience we have had of this new de- 
parture in political economies, that the public 
is not served well—is not served at alli—but 
is neglected, disappointed and defrauded. 
The promoters of electric lighting have de- 
clined to act the philanthropist for the sole 
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benefit of the public, and the public have 
parted with their money for benefits which 
they had a right to demand for privileges 
which they were very willing to concede. 

Turning to fields outside the operations of 
the act, we notice first of all that in theaters 
and public halls the light is making good 
progress. It was not to be expected that gas 
would be superseded everywhere and at once; 
it will suffice if new buildings adopt it in 
preference to gas, and this is certainly being 
done to a very encouraging extent, notwith- 
standing the extra cost of such independent 
installations in which the surrounding neigh- 
borhood is not included. On board steam- 
ships the electric light does not suffer from 
these drawbacks, the illumination having in 
any case to be independent, and the compe- 
tition being not against gas but oil. We 
wish we could furnish some exact statistics 
on this subject; but, after extensive inquiries, 
we are satisfied that the superseding of the 
old-fashioned mode of lighting on board 
steamships is proceeding very rapidly. Ina 
very short time we may confidently look for- 
ward to the employment of electricity on 
board every ship propelled by steam power, 
The superiority of this mode of lighting, 
both as regards comfort, cleanliness, sweet- 
ness and efficiency, is so manifest that it 
needs no advertisement. Steamships are 
now being fitted throughout with electric 
lamps, and in the engine-rooms of some of 
the Atlantic passenger boats the lights are 
never out from the time of starting to the 
end of the voyage. If anything can add to 
the average discomfort of a sex voyage, it is 
the make-believe light which a ship’s lamp 
tries te give, and the smell it succeeds in 
giving. Its supersession by the electric lamp 
is a transformation which every sea voyager 
will rejoice at, and will very soon consider 
indispensable. 

Some interesting experiments are just now 
being made on board two different classes of 
steamships by the firm of Siemens Brothers. 
The Peninsular and Oriental passenger boat 
Massalia, now in the Roval Albert Docks, is 
fitted with Swan lamps throughout on a 
single wire system, or what may be called 
the earth system, and promises to be a com- 
plete success. The Riachuelo is an ironclad 
lying in the Victoria Docks, recently built 
for the Brazilian Government, and is the 
first man-of-war that has been so fitted. She 
is lighted throughout by Swan lamps, 270 of 
which are fixed in all parts of the ship. In 
this case the double or return wire system is 
adopted; and each lamp has a special appli- 
ance intended to guard it against the concus- 
sion consequent upon the firing of the guns. 
On deck there is a Siemens search hight, and 
the whole are maintained by two Siemens 
machines (a third being kept in reserve), 
driven by a Brotherhood three-cylinder en- 
gine. Last Friday a number of visitors in- 
spected these two ships, which are fine speci- 
mens of the classes they respectively repre- 
sent: and as illustrative of the uses to which 
the electric light may be put for the pur- 
poses of peace and of war, the exhibition 
was a most encouraging one. Until better 
times set in for the clectric lighting business 
on land, we should advise its being pushed 
energetically on the high seas. — London Elec- 
trician. 

o—ape 


Advantages of Tower Lighting. 





Editors Electrical Review : 

In response to your favor of the 1st. inst., 
I hand you herein a copy of the H’gin Daily 
News, containing an account of the intro- 
duction of the electric light in this city, and 
I may add, that after a careful trial of over 
three months, the system of elevating the 
lights by the use of towers, is pronounced 
by all who have studied results, a great suc- 
cess. My best judgment is, that to light 
our city equally as well as it is now lighted, 
would require 125 lamps, if placed on poles, 
as against 29 now used on towers; in other 
words, one light on a tower is equal in value 
to four lights on poles, and this difference 
indicates fairly the economy of the tower 
system, for city lighting, or for parks. 

As a proposition, I assume that properly 
lighted streets are an important feature in a 








well-regulated city or village, for upon this 
depends very materially the comfort, con- 
venience, and safety of the citizens. Howcan 
this best be done? We have passed through 
the various stages of the primitive systems, 
and many of our progressive cities have 
adopted the electric light, while numerous 
others are considering the subject. Like all 
innovations on old systems, its introduction 
has been and is being bitterly opposed by 
gas companies ; and yet it seems to be grow- 
ing in favor, and properly so. It will be 
found that a given area can be lighted by 
electricity at a less cost than the same area 
can be equally lighted by gas. Various 
plans have been in use for distributing the 
lights. One is to support the burners on 
poles of different heights, say 12 to 18 feet, 
standing on street corners; another, to 
string a wire across the street and suspend 
the lamps therefrom, 25 feet above the street; 
another, to erect towers from 100 to 250 feet 
high, which support a group of lamps; and 
still another method is a mast with an arm 
extending to a point above the center of the 
intersection of two streets, or an arch sprung 
over the street, where one lamp will light, 
say, two blocks, or 800 feet in four direc- 
tions from the light, thus getting the best 
possible result and economy of light. In 
this latter system the lamp is suspended 35 
feet above the ground, not too high to lose 
any light, but high enough to remove the 
unpleasant and almost blinding glare of the 
light which occurs when the lamps are only 
12 or 18 feet from the ground, immediately 
in front of passers on the sidewalk. The 
tower system, so well illustrated in Elgin in 
connection with the VanDepoele light, pro- 
duces universally good results. There is a 
sufficient accumulation of light at a proper 
elevation to give a truly beautiful and 
natural effect ; and instead of costing $500,- 
000 to light ‘‘a square mile of a populous 
town,” as an English article (in Aéneteenth 
Century) which we have read, states, the 
electric light company assert that an average 
city two miles square can be elegantly illum- 
inated with twenty-five 2,000 candle power 
lamps, elevated 100 to 159 feet on four or 
five towers, as may be desirable, for $7,500 
per annum. It new costs to light the city of 
Washington with gas $130,000 per year. To 
light that city with electric lights would re- 
quire perhaps 250 2,000 candle power lamps. 
placed on 40 towers 150 feet hight, and 
would cost about $100,090. The city would 
be illuminated in a superb mannerat asaving 
of $30,000 per year over the present cost of 


gas. The relative expense of the two 
systems of lighting is thus well shown. It 


is not to be wondered at, then, that in addi- 
tion to the many cities in the land that have 
adopted the electric light numerous others 
are investiga'ing it, and are almost sure to 
‘*fall into line.” Among them are several 
in this State, Iowa and Wisconsin, which 
have about decided in this matter, and it 
looks to us as though the electric light must 
soon come into general use by reason of its 
superiority and real economy. It need 
hardly be said that the light in Elgin, and 
the manner of its distribution finds almost 
universal commendation ; and yet the oppo- 
sition to the high or low tower system was at 
first really bitter, and was found in the 
various electric light companies as well as 
outside of them. The success in Elgin has 
almost entirely overcome the local prejudice, 
and the tower system stands pre-eminent as 
the one for city lighting. Elgin has seven 
towers, of which six are 125 feet in height 
and one 150 feet. On them isa total number 
of 29 lamps of 2.000 candle power. The 
city contracts with the electric light com- 
pany (which owns the entire plant, towers 
and all) for five years, at $6,800 per year. 
The lamps are to burn at least 300 nights per 
year, and as many more as the condition of 
things may require. The plant cost the 
company in the neighborhood of $20,000, 
and the company is prepared to put in ap- 
paratus in other cities and let its light shine 
for all. 

I also send you a statement, giving some 
data in regard to the use of the electric light 
in several cities, which may be useful by 
way of comparison, and all tending to show 
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the universal appreciation of ‘electric 
light,” and that it is steadily and surely go- 
ing into very general use, not only for city 
lighting, but for use in stores, factories, rail- 
road depots, halls, churches, ete., 2s well as 
our ‘‘homes.” As expressions of popular 
and well-considered opir.ion, on the question 
of the real merit of the electric light, I send 
you a few quotations from letters received, 
as follows : 

Mr. Jennings, Superintendent Buffalo 
Company says: ‘‘ Considering the quantity 
and qualtity of light, it is by all odds cheap- 
est to light by electricity.” 

Mr. Moore, Superintendent Springfield, 
Mass., wriles: ‘‘It is cheaper in any city 
that was fairly lighted before; in quality it is 
immeasurably superior, it affords increased 
protection to those using roads and side- 
walks, and for police purposes it is of great 
value.” 

Mr. Orton, Bay City, Mich., says : ‘‘ Con- 
sidering amount of light furnished, and area 
lighted, it would cost a great deal more to 
light with gas.” 

Mr. Hayden, Eau Claire, Wis., writes : 
‘*Lamps should be stationary in all cases, 
and should be improved, and not be made 
liable to stoppage from slight imperfec- 
tions.” 

Mr. Rundle, of Denver, writes: ‘The 
only improvement we could snggest would 
be to devise some plan to obviate the flicker- 
ing of the arc lamp, if that could be done 
the light would be very fine for street light- 
ing.” 

Mr. Stannard, of Nashville, Tenn., writes: 
‘*Considering all the advantages attached to 
the light, we consider it at 60 cts. per light, 
per night, more economical than gas at 
$1.05 per thous. ft.” 

Alleghany Light Company, Pittsburgh, 
say: ‘‘The price of gas to private con- 
sumers is $1 per thous, ft., to the city 75 cts. 
per thous. ft. From this you can see we have 
considerable opposition iv this direction.” 

Supt. Manchester, N. H., writes: ‘“‘ We 
light three bridges 765 feet long each, with 
two lamps to a bridge. Can tell time by a 
watch on any part of them, the darkest 
night. The cost of lighting a city with 
electric light, as it should be lighted, would 
be some more than it would be with gas, but 
the light would be enough better to make up 
the difference.” 

Mr. Campbell, of Macon, Ga., writes: 
‘* That patentee’s should not try and make it 
all once, as they are very apt to kill the 
geese that are laying the golden eggs.” 

Treasurer of the company at Lynn, Mass., 
writes: ‘The are light is unquestionably 
the very best and most economical light for 
large spans. We light a large hall with 8 
are lights twice as well as it was formerly 
lighted with 360 gas jets, and at much less 
expense.” 

The general reply is that one-horse power 
is required for each light, that lamps should 
be firmly placed, and not moved up and 
down ; that greater care should be exercised 
in making carbons, as an imperfect carbon 
causes a great deal of annoyance and 
trouble. We need men who are thoroughly 
educated. and can at once divine the cause 
of the trouble, when any comes, and then 
know what to dotocure it. Weneed to prac- 
tice economy in operating a plant. Manu- 
facturers of electric light apparatus will by- 
and-by see it to their interest to reduce their 
prices. Our cities will at no distant day all 
be lighted with electric light, supplied, 
I hope, with good water; streets well 
paved and kept clean, and in all respects 
attain to that higher civilization which 
American citizenship entitles mankind and 
woiankind to enjoy. Yours truly, 

Gro. 8. BowEN. 

Elgin, March 5th, 1884. 

me 
The Secendary Generators of Messrs. 
Gaulard and Gibbs. 








The secondary generators of Messrs. Gaul- 
ard and Gibbs, now in the hands of the 
National Company for the Distribution of 
Electricity, of 18 Warwick Street, Regent 
Street, London, have recently been tested by 
Dr. John Hopkinson, F. R. 8., for the pur- 








pose of determining their efficiency. The 
scene of the experiments was the installation 
at Edgeware Road, from which five stations 
of the Metropolitan Railway are lighted. 
These stations extend along a line seven 
miles in length, and each has a secondary 
generator deriving its energy from a closed 
primary circuit, fifteen miles in length, of one 
copper wire of No. 8 B.W.G. The primary 
circuit is fed by a Siemens alternate current 
machine, which, on the occasion of the tests, 
delivered into it a current having an electri- 
cal energy of 16,710 Watts. The secondary 
generator at the Edgeware Road Station had 
sixteen columns, twelve of which were in 
use and four out of action; eight were de- 
voted to lighting twenty-seven incandescent 
lamps, and four to two Jablochkoff candles. 
During a portion of the time the candles 
were extinguished, to enable the efticiency of 
the part supplying the incandescent lamps to 
be determined. It was noted that when one 
part alone of the apparatus was in action, 
considerable electrical disturbance took place 
in the unemployed columns, which was preju- 
dicial to the results. This is a mere matter of 
adjustment, which may be effected in a few 
minutes, and is of little consequence. The 
results obtained by Dr. Hopkinson were as 
follows : 


Jablochkoff candles lighted : 
Work applied to primary between 


Watts. 


Nii endvokaneenusnees 2,767 
Work delivered from terminals to 
incandescent lamp circuit........ 1,459 
Jablochkoff candles cut out : 
Work applied to primary between 
I Cesecse eeacvsksseexns 2,131 
Work dclivered from terminals to 
incandescent lamp circuit ..... -. 1,689 


Showing an efiiciency of 79.3 per cent. 

Dr. Hopkinson states that if ‘‘ we compare 
the electrical work actually developed by tke 
Siemens machine and the number of lights 
lighted on the system and the resistance of 
the main line, it would appear that the aver- 
age efficiency of the other secondary genera- 
tors must be better than that at Edgeware 
Road, which is explained by my preceding 
remarks, all the columns of the secondary 
generators supplying the stations at Aldgate 
and King’s Cross being in use. In effect, the 
total electrical work being, as I have stated 
above, 16,710 Watts, may be accounted for 


thus : 
Watts. 


151 incandescent lamps x 63 Watts= 9,513 





5 Jablochkoff candles x 325 <6 «61875 

Resistance of main line, 30 ohms) __ ga 

Primary current, 11 amperes.....§ ~’ 
15,018 


Giving an efficiency of secondary generator, 
89 per cent.” 

Messrs. Gaulard and Gibbs have lately in- 
vented a secondary generator of entirely novel 
construction and most remarkable simplicity, 
and this, although constructed on quite a 
small scale, has been found to have an ef- 
ficiency of 86.1 per cent., and there appears 
reason to hope that with different arrange- 
ment it may produce a still higher percent- 
age. The trials corroborate in a striking 
manner the professions of the inventors, who, 
when at the Electric Exhibition at the West- 
minster Aquarium, at a very early stage of 
their investigations, stated that the loss from 
all causes in their generators was only 15 per 
cent. Now that their own figures are in- 
dorsed by such an eminent authority as Dr. 
Hopkinson, and the capabilities of their sys- 
tem daily demonstrated on a large scale, they 
should be on the way to commercial success. 
—Engineering, 

————_- ae ——_—__—_—_ 
Our Gutta Percha Supply. 





A subject of great interest has been 
broached in the report on the origin and 
acclimatization of gutta percha, contained in 
the Annales Telegraphiques for September- 
October and November-December of last 
year, which we have recently received. 

There can be no doubt that the question as 
to the continuance of the supply of gutta 
percha deserves very serious consideration, 
as, up to the present time, no other body or 
compound has been found which can super- 





sede it in the field in which it plays so im- 
portant a part. 

By this report we find that, in the liberal 
spirit which has always distinguished the 
present Minister of Posts and Telegraphs in 
France, Mr. Scligmann Lui, one of the French 
telegraph staff was sent to the Straits Settle- 
ments to gain as much information as possi- 
ble concerning the various kinds of gutta 
percha and India rubber plants in that district. 
The object of this visit was to enable him to 
carry out an examination in the Freach 
colony in Cochin China to determine whether 
the above-mentioned plants were indigenous 
to the colony, and if not, to advise on the 
feasibility of planting them there. 

In the résumé at the conclusion of his 
report, the writer appears to recommend 
strengly the establishment of gutta percha 
tree plantations in Penang, an independent 
State on the east coast of the Malay Penin- 
sula, as he finds that Cochin China does not 
hold out much promise of success. It is to 
this project that we would most strongly 
draw attention. 

An undertaking of this class can only be 
adequately carried out by a government or 
some strong company already established in 
a favorable locality, and to which the planta- 
tion of gutta trees might only form a sub- 
sidiary branch. When we point out the fact 
that at least thirty per cent. of the present 
market cost of the gutta percha is due to the 
time and labor expended by the collectors in 
searching for and finding the tree; and before 
it is even touched, the advantage of having 
these trees grouped together in a plantation 
is at once apparent. Apart from this im- 
portant point, the manner in which the sap is 
collected by the natives is extremely wasteful, 
as the writer has also observed in his report. 

Each tree being felled, the bark of the 
trunk and branches has annular incisions 
made in it at distances of about three feet 
apart, and the sap which then runs out is 
caught in rough troughs made out of leaves 
or bark. There is in these operations much 
loss from the juice being washed out of the 
receptacles by the rain; besides this, the trees 
in the mountainous districts when felled 
sometimes have their bark so lacerated by 
falling among the sharp and rugged rocks 
that the sap escapes by the wounds and is 
lost. 

All the above causes of loss, besides others 
on which we do not dwell at present, could 
be eliminated in large well-organized planta- 
tions, and, although it is never done, we be- 
lieve that the sap could be obtained by tap- 
ping the tree without previously felling it. 
At present, no effective prohibition has ever, 
that we are aware, been placed on felling 
these trees, and as the immediate yield is 
greater and more conveniently obtained by 
cutting the tree down, one can hardly wonder 
that the quickest and easiest method is 
adopted by the natives. It is to be regretted 
that the author did not avail himself of his 
opportunity to set at rest the question as to 
whether the sap runs freely from the tsonandre 
by simple tapping. 

Taking into consideration the savings 
which could be effected in the manner 
sketched out above, together with the almost 
certain rise in the price of the gutta as it 
becomes more scarce, a strong position can 
be taken against the undeniable objection 
that about twenty-five years must elapse be- 
fore the trees should be tapped. 

The example of enterprise and foresight 
set by the French Minister of Posts and Tele 
graphs in moving in this matter will, we 
hope, not be lost on our own Government, as 
this appears to us an undertaking which 
cannot, or at any rate will not, be carried 
out by those who might naturally be expected 
to do so, namely, the native rajahs; and, 
although most of the gutta-producing area is 
under the protection of Holland, there is still 
a large expanse over which the English 
Government can make its influence felt for 
good.—London Electrical Review. 

——_->e—__—_ 
The Electrical Resistance of the Human 
Body. 





In an article in Nature, Dr. W. H. Stone 
claims that the electrical resistance of the 


human body has been greatly overstated. He 
says: ‘‘I find it given in the new edition of 
Rosenthal’s ‘ Elektricitiitslehre,’ published 
in the current year, as about 5,000 ohms, 
and, to my surprise, so competent an observer 
as my friend, Professor Dolbear, in Lock- 
wood's ‘Hand-book of Electric Telegrapby,’ 
states it vaguely as from 6,000 to 10,000 
ohms. On the other hand, Count du Moncel, 
in his paper on the conductivity of imperfect 
conductors, in the Annales de Chemie «t de 
Physique, Vol. X., 1877, approaches more 
nearly to the real value in stating it from wrist 
to wrist, to vary from 350 to 220 kilometers. 
This is probably the Swiss unit given in 
Clark and Sabine’s tables as equal to 10.42 
ohms, or thereabouts. Both Rosenthal and 
Du Moncel furnish internal evidence that 
their excessive estimates were due to imper- 
fect contact through the skin, for the former 
speaks of using 50 chromic acid elements of 
two volts E.M.F. each; whereas the current 
from this large battery, with proper contact, 
would be utterly unbearable to the patient, 
if not dangerous. The highest current I 
have seen employed was from 22 of these 
cells through less than 2,000 ohms resistance. 
It was done against my advice, and produced 
a large carbuncular boil at the nape of the 
neck, where the negative pole was applied. 
I have since then completely modified my 
method of making the skin contacts, and no 
similar accident has occurred. 

«‘ Even with a far smaller current, namely, 
that of eight Daniell cells and small platinum 
electrodes, of which the size is accurately 
given, namely, 41g by 3 cm. Du Moncel 
produced a similar, though much more seri- 
ous accident. The current was passed at 
intervals for an hour and a half from wrist to 
wrist, the patient being a lady, and after- 
wards for shorter periods in the opposite 
direction. ‘On withdrawing the electrodes,’ 
says the writer, ‘to my great astonishment I 
found, on the part of the wrists where my 
electrodes had been applied, very pronounced 
scars, resembling burns, produced by an 
acid or a caustic. These scars, to the num- 
ber of three at the negative pole, were large 
and deep. At the positive pole they were 
very small, and 32 in number. During the 
tirst two days after the experiment no inflam- 
mation supervened, but on the third day it 
began about the negative scars, and it was 
necessary to have recourse to poultices, 
which were kept up for a month; even then 
the sloughs were not detached.’ It is satis- 
factory to find that no permanent harm was 
done; but it is evident that the excessive re- 
sistance recorded, amounting at times to 
3,500 ohms, was mainly due to this cause. 
It is, perhaps, not to be wondered at that the 
scientific count should have relinquished 
this branch of his investigation.” 

——— ape —_—_- 
Electric Fishes. 





There are at least a dozen spccies of fishes 
which are alone among animals in the pos- 
session of electric organs—truly the most 
remarkable weapons in the entire animal 
armory. The application of electricity to 
the arts is one of the proudest achievements 
of nineteenth-century men; yet those fishes, 
there is little reason to doubt, applied their 
electric batteries to the art of capturing their 
prey long before man had come into exist- 
ence. That those natural batteries exhibit 
true electric phenomena is shown by their 
currents behaving in exactly the same way 
as those produced artificially; thus, says 
Gunther, ‘“ they render the needle magnetic, 
decompose chemical compounds, and emit 
the spark.” To receive a shock, it is neces- 
sary in the one apparatus as in the other that 
contact should be made at two points in 
order to complete the circuit. The various 
species of electrically-armed fishes are not, as 
might have been expected, from the common 
possession of so unique a weapon, by any 
means all closely related. They belong to 
three widely different groups—-namely, rays, 
eels and sheathfishes--which would seem to 
indicate that electric organs have originated 
independently in each group. The electric 
eel of South American waters is the most 

owerful of these creatures, growing to a 
ength of six feet, and provided with a pair 
of batteries containing some hundreds of 





minute cells copiously supplied with nerves. 
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* * Turin is to have an electric railway 
half a mile long in connection with its Expo- 
sition. 


* * The Parisians have a system of card 
telegrams. The cards are dropped in boxes 
and shot through air tubes to different parts 
of the city. Fifty words or more can be 
written on vard that costs six cents to 
convey. 


a 


* * Messrs. Giles Bros. & Co., at Chicago, 
have patented a compound magnetic shield, 
composed of pure copper and gold and de- 
carbonized steel of the finest quality, to pro- 
tect watches from magnetic or electric influ- 
ences, when in the presence of dynamo 
machines, in electric light stations. 


* * Tn an article on color in electro-gilding, 
the Watchmaker says that a dead gilding will 
be produced by the addition of a little of the 
fulminate of gold in solution to the bath 
immediately before gilding, or by dipping 
the articles (brass or copper) before gilding in 
a mixture of sulphuric and nitric acids. 


* * The building of the Universal Exhibi 
tion at Antwerp will be open in 1885, and 
will cover ten hectares, and the park sur- 
rounding it about twelve hectares. When 
the display of exhibits is at an end, the con- 
tractors undertake to remove all the building 
material and leave the space free. ‘lhe struc- 
ture will face the Avenue du Sud. 


** Vienna proposes to have an underground 
electric railway, and asked Messrs. Siemens 
& Halske for plans and specifications. These 
were submitted, but have been returned, be- 
cause the existing gas and water-pipes were 
not taken into account. When the commis- 
sion that is to plan the underground conduits 
for this city gets at work it is to be hoped 
that it will inform itself concerning the net- 
work of pipes of various sorts that already 
cumber the earth beneath the streets. 


* Mr. J. Brodie states that silicious 
bronze wires have all of the tensile strength 
of high-class wrought iron, with more than 
four times the electrical conductivity of the 
iron, thus rendering wires made of that sub- 
stance admirably adapted for use in tele- 
and telegraphic systems of communi- 

By the discovery of the properties 
of silicious bronze, overhead wires can be 
made one-fourth the weight of those now in 
general use, and diminish the chances of 
accident from the large number of wire con- 
ductors in populous centers. 


* 





phonic 
cation. 


* * Our new contemporary, the Canadian 
Hlectrical News, in speaking of the proposed 
American Institute of Electrical Engincer- 
ing, which will, without doubt, be formed in 
the United States next month, siys that “we 
hope its plan of organization will be wide 
enough to admit such Canadian electrical 
engineers, electricians, inventors, or officers 
of our various telegraph, telephone or elec- 
tric light companies, as well as such others 
who are inclined to support the same, or as 
may be willing to share the honors with their 
co-laborers of the great Republic.” 


* * The negotiation relative to the consoli- 


dation of the various locomotive electric 
headlight interests resulted last week in filing 
articles of incorporation, at Indianapolis, of 
the American Locomotive Electric Headlight 
Company; capital stock, $6,000,000. Direct- 
ors—Lovis Miller, J. H. Long, E. L. Bab. 
cock, Akron, Ohio; Leonard Moore, J. W. 
Carpenter and J. W. Stoddard, Dayton; and 
Geo. N. Wheeler, H. H. Fulton and M. N. 
Lynn, Indianapolis. Miller is president; Car- 
penter and Wheeler, vice-presidents; Moore, 
secretary; and B. W. Raymond, of Akron, 
treasurer. The new company will control 
the Wooley, Lynn and other headlight 
patents, and will establish works on a grand 
scale, probably at Akron, Ohio, 


* * It being useful to measure the inten- 
sity of the magnetic field of dynamos, and 
the ordinary method by vibration of mag- 
netic needles being inconvenient, Mr. J. E. 
H. Gordon has devised a small instrument 
for the purpose. It consists of a very small 
dynamo having its coil mounted with a 
spring action so that on the release of a 
detent the coil suddenly makes a quarter 
turn. The pulse or current generated by 
this movement is indicated by a galvanome- 
ter in circuit with the coil, and at a distance 
where the magnetism does not affectit. The 
intensity of the field where the coil is situa- 
ted may be regarded as equal to the throw 
of the galvanometer needle. In order to ex- 
plore the field properly and get its intensity 
at different points, the coil slides on a 
vertical stem, which can be given a motion 
on two horizontal lines at right angles to 
each other, thus placing the coil at any point 
compassed by three co-ordinates. 

The Institute of Electrical Engineers. 


The Committee on Organization issues the 
following call for a meeting on Tuesday, 
May 13th. It has been sent to all who sent 
in their names in response to the original 
circular: 

Dear Sir: As you have signed the call for 
organization, signified your desire to become 
a member of, or have been suitably proposed 
for membership in, the American Institute 
of Electrical Engineers, you are hereby no- 
tified that the Committee on Organization 
appointed by the chairman of the meeting 
held on the 15th of April, has completed a 
scheme of organization, and will be ready 
to report the same to a meeting of those to 
whom this notice is addressed, 

Said meeting is hereby called for Tuesday, 
May 13th, 1884, at 8 o’clock, P. M., at the} 
rooms of The American Society of Civil En. | 
gineers, No. 127 East 23d Street, New York 
City, for the purpose of consideration of the 
Committee’s report, adopting rules, and the 
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| 
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election of officers. You are hereby cor- 
dially invited to attend, and take an active 
part in the proceedings. 

The committee recommends that profes 
sional electrical engineers and electricians, 
and all persons interested in electrical enter- 
prises or studies, shall be eligible for mem- 
bership or associate membership; that the 
fee shall be five dollars, and the} 
yearly dues ten collars; that the affairs of | 
the institute be managed by a board of | 
officers, called the Council, to consist of a} 
president, six vice-presidents, twelve man- | 
agers, a secretary, and a treasurer, and that | 
this board shall elect and determine the status | 
of members—whether as members or asso- | 
cites. 

It also recommends that three or more 
general meetings be held each year; that the 
office of the institute be established in New 
York city; and that headquarters be estab- 
lished at or near the International Electrical 
Exhibition buildings, in Philadelphia, during 
the exposition, from September 2 to Oc- 
tober 11, 1884, for the use and convenience 
of the members. 

Extraordinary interest has been shown by 
persons engaged in electrical matters in the 
welfare of the institute, and the committee 
believes that the meeting will be a memor- 
able one. 

Applications for membership should be 
addressed to N. 8. Keith, P. O. Box 3332, 
New York City. 
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N. 8S. Kerru, 
W. A. Hovey, 
W. H. Eckert, 
Gro. A. HAMILTON, 
Gro. L. BEETLE, 
Committee on Organization. 
New York, April 30, 1884, 
>_>. 


More About the Electric Launch. 











At the meeting of the Institution of Naval 
Architects in London, on Wednesday, April 
2nd, Mr. Yarrow read a paper onthe electric 
launch which attracted so much attention 
last year. It has been described in our col- 
umns. In brief, it may be said that the boat 
is 40 feet long, and 6 feet wide. The weight 








of the hull is 2 tons. The storage cells 
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weigh 2 tons and 56 Ibs., and the dynamo, 
shafting, stern tube, and propeller, 10 cwt. 
Mr. Yarrow says that a return of 45 to 50 
per cent. of the power required to charge 
the cells may ultimately be obtained for 
driving the launch. By a careful husband- 
ing of the power the boat could be kept run- 
ning for six hours. The best result obtained 
with six persons on board, and a displace- 
ment of about five tons, and with 71 cells in 
circuit, was 6.9 knots, the revolutions of the 
motor being 674 per minute. Each cell 
when fully charged weighs 56 Ibs., and is 
stated to be equivalent to one net horse- 
power for an hour developed on the shaft ; 
but Mr. Yarrow believes a considerable re- 
duction from this estimate must be made in 
actual practice. The time occupied in 
charging the accumulators should be about 
25 per cent. longer than that of the giving- 
off process, so that if the boat be required 
to run for six hours the charging should 
occupy seven and a balf hours. The pro- 


| cess can be effected more rapidly, but a loss 


of power will result. The leakage of elec- 
tricity when standing is estimated at from 
two per cent. to ten per cent. aday. Mr. 
Yarrow sums up the advantages and disad- 
vantages of the electrical system of propul- 
sion for boats, as compared with steam, as 
follows: 

For the system : 

1. Entire absence of noise. 

2. Great cleanliness. 

3. The whole of the boat 
passengers or cargo. 
Against it are: 

1. The difficulty 
charging. 

2. Greater first cost. 

8. Greater cost of working, if an engine 
has especially to be laid down for charging. 

The discussion on this paper was opened 
by Admiral Selwyn, who, in the course of a 
speech of great length, made some original 
statements on the subject of electrical science. 
Mr. W. H. White stated that a year ago he 
went into the question of applying electricity 
to a second-class torpedo boat, and came to 
the conclusion that it was not possible to do 
Mr. Morgan pointed out 


available for 


and delay in frequent 


so successfully. 


|that torpedo boats proper are not the only 


ones fitted for purposes of torpedo warfare, 


| but that the smaller ships’ boats, such as 
| steam pinnaces and cutters, are arranged for 
| carrying spar torpedoes, and that if a 36 ft. 

| pinnace could be supplied with storage bat- 


teries for electrical propulsion so as to geta 
speed of 9 knots an hour, an immense ad- 
vantage would be gained in its aggressive 
power. He was of opinion that a boat of 
this type might b> constructed even in the 
present state of the subject. Such an ex- 
pression of opinion carries additional weight 
coming from an Admiralty constructor. 
Mr. Reckenzaun said that with a weight of 
2 Ibs. of motive machinery, including shaft- 
ing and propeller, one horse power can be 
exerted on the screw shaft for one minute, 
therefore 840 Ibs. would be required to 
drive a boat requiring one horse-power to 
propel it for seven hours; and that if ac- 
cumulators could be made of iron in place 
of lead that they would then be better than 
any motor existing. 
: = = 
Congratulatory 


A CIRCULAR TO THE STOCKHOLDERS OF THE 
AMERICAN ELECTRIC AND ILLUMINATING 
COMPANY. 


The following circular letter to the stock- 
holders of the American Electric and Illumi- 
nating Company will interest holders of 
electric lighting securities: 

Boston, Mass., April 25, 1884. 
To the Stockholders of the American Electric 
and Illuminating Company : 

Considerable alarm has been expressed in 
letters which have reached me from various 
stockholders of this company, lest the City 
of Boston should discard electric lights on 
the streets, in whole or in part, and thereby 
give a blow to electric lighting in general, 
and render the stock of electric lighting com- 
panies less valuable. 

These apprehensions have been occasioned 
by the reports industriously circulated that a 
large reduction in the number of electric 
street lights in this city would be made by 
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the present City Council, on the alleged 
ground that these lights had proved an ex- 
pensive luxury, and were not worth their 
cost. The keynote for these statements was 
sounded in Mayor Martin’s inaugural, 
wherein he expressed the idea that the city 
could with profit and propriety confine the 
use of electric lights to public squares, the 
vicinity of railway stations and similar places, 
and return to gas for general street illumina- 
tion. The public uneasiness on the subject 
was largely increased by a long article in the 
Boston Herald, purporting to give the plans 
of the committee on lamps of the new Board 
of Aldermen, in the direction of carrying out 
these views of the Mayor. Interested parties 
at once made a lever of these assertions and 
arguments to sustain their opposition to elec- 
tric lighting, and it was published all over 
the country that Boston had tried electric 
lights, had found them too costly, and had 
decided to abandon them. 

During all this time, and amid all these at- 
tempts to manufacture sentiment against elec- 
tric lights, we have quietly pursued the even 
tenor of our way, knowing that the public 
generally was in favor of the lights, whatever 
might be the wishes of interested parties. 
The proof of this was seen in the numer- 
ous petitions and remonstrances, from all 
classes of citizens, which were handed in to 
the city government, protesting against any 
diminution of the electric lighting of the 
city. Finally, a firm, dignified and respect- 
ful memorial, setting forth the reasons why 
the electric lights, instead of being decreased, 
should be increased, was prepared and more 
than willingly signed by a very large number 
of representatives and prominent business 
firms and individuals, and was presented to 
the city government on the 24th ultimo. 
Double the number of signatures could have 
been secured had time permitted, but the 
names affixed represented a very large part of 
the tax-paying wealth, business enterprise 
and influence of the city. This memorial 
asked that the appropriation for electric 
lighting be increased from $94,000, as esti- 
mated by the auditor, to $125,000. At every 
stage efforts were made by the opposition to 
cut it down below the figure first named, and 
the committee on estimates reported in favor 
of $95,000; but when the question came up 
in the Board of Aldermen and in the Com 
mon Council, the members of which knew 
the public feeling, the amount was raised to 
$125,000, the exact amount asked for by the 
memorial. 

Nor is it in Boston alone that the public 
gives proof of an increased desire to have the 
streets illuminated by electricity. A year 
ago the City of Lowell’s appropriation for 
electric street lighting was $10,000. This 
year it is $40,000, and it is already certain 
that next year it will be larger still. Last 
year Providence had sixty Weston lights in 
her streets. These have been discontinued, 
and seventy-five American lights shine on 
their streets, showing an increase of 25 per 
cent. It is probable that before the year 
closes this number will be doubled. Worces- 
ter was late in the field, but has a 200-ligh ¢ 
American plant in operation, and has some 
fifty or sixty lights on the streets. Hartford, 


Conn., after a long and bitter fight by 
the gas interest, has placed thirty Thom- 
son-Houston lamps on the streets, and is 
now talking of largely increasing this num- 
ber. Fitchburg, Mass., Lewiston, Me., and 
otber New England cities have adopted the 
Thomson-Houston lights; and Portland, Me., 
and other cities are considering favorably 
the like action. In a word, the business is 
now firmly established on a permanent com- 
mercial basis; and, although there are still 
those who lose no opportunity to oppose the 
introduction of the electric light, it has too 
firm a hold upon the public, and serves its 
purpose too satisfactorily, to be dislodged. 
It has come to stay. 

In this connection, it is gratifying to be 
able to report that all the se com- 
panies established by the American Electric 
and Illuminating Company are doing a pros- 
perous, growing and paying business, and 
that our light, whenever brought in competi- 
tion with others, is unhesitatingly pronounced 
the best. 

Congratulating you on the success which 
has thus far, despite many obstacles, at- 
tended the development of the company’s 
ee : 

remain, yours ver 
EDWARD H. 


truly, 
GorFr, President. 











May 3, 1884.] 


HULECTRICATL REVIEHW . 

















——— The hoodlums of San Francisco object 
to the electric light on the ground that it 
gives too much light. 


—— By a vote of the Municipal Council 
of Paris, the Buttes Chaumont are to be 
lighted by thirty Brush lights. 


—— A firm at Kiel, North Germany, now 
have twelve of their cargo steamers fitted 
with electric light apparatus. 





Three thousand prominent citizens of 
San Francisco petitioned the City Council for 
electric light in the streets, but the gas com- 
pany got the contract. 


—— Two thousand people assembled at 
Dayton, Ohio, to welcome the first engine 
equipped with an electric headlight. The 
light could be seen fourteen minutes before 
the train arrived at the depot. 


—— Edward P. Thompson, of Elizabeth, 
N. J., has recently patented what he calls a 
portable electric lamp. It is said that recent 
experiments with it have been quite satisfac- 
tory, and that it will soon be perfected. 


—— The French Government has decided 
to equip the lighthouse at Point Fouguet, on 
the south side of the mouth of the River 
Canche, with the electric light. Work began 
April 1, and the new light will be in opera- 
tion July 15th. 


—— Fargo, Dak., is lighted by the Brush 
electric light on the priccipal streets and in 
the larger business houses, while a two 
hundred foot tower carries at its .summit 
20,000 candle-power lights to pour their 
radiance over the fair and prosperous little 
city. 


—— An installation has been made in the 
Bank of England of 150 high-tension Swan 
lamps, fed from 55 Faure-Sellon Volckmar 
cells, which in turn are charged by adynamo 
of the Victoria type, constructed by the 
Anglo-American Brush Electric Light Cor- 
poration, : 


—— The electric light was fitted on board 
the royal yacht Osborne, to enable a photog- 
rapher to take a picture of the apartment 
containing the remains of the Duke of 
Albany. Sixteen 50 candle-power incan- 
descent lights were used, the current being 
supplied by the man-of-war Malabar, and 
conducted to the Osborne by wires. 


.... Messrs. Siemens Brothers have lately 
completed the electric lighting of Massilia, 
the latest ship of the Peninsular aud Oriental 
Company’s fleet. She is provided with 250 
Swan lamps of 20 candle power each, main- 
tained by two dynamos. The lamps are dis- 
tributed through the saloon, music-room, 
smoke-room, state-rooms, officers’ quarters, 
and engine and boiler rooms. 


—— The Mayor of Topeka has notified 
the local Brush Company that, as there are 
no funds in the treasury of the city, the 
lights on Kansas Avenue, if run at the ex- 
pense of the city, must be discontinued; but 
the secretary of the company informs the 
Mayor that there is a three years’ contract 
with the city, which he doubts not will 
be carried out in good faith, and that the 
lights will be continued. 





The Pilsen Joel Electric Light Com- 
pany have brought out a dynamo machine 
for incandescent lighting upon the same 
general lines as the one which they have 
successfully used for arc lighting, but modi- 
fied as regards the disposition of iron in the 
armature and in the winding. These ma- 
chines are being installed by the company in 
the Armory of the Tower of London, at the 
Bethnal Green Museum, and at the Tilbury 
Docks, and one is about to be placed on a 
steamship upon which the company is 
engaged, 





—— San Francisco is paying $125,000 per 
annum for 475 2,000-candle power Brush 
electric lights, or 70 cents per light per night. 
The city of Baltimore has 225 2,000-candle 
power Brush lights at same price, and New 
Orleans 100. 


—— We hear of shipments this week by 
the Armington & Sims Engine Company, of 
Providence, of two 50-horse engines to the 
Pacific Thomson-Houston Electric Company, 
of Sacramento, Cal.; one of the same size to 
be used by the United States Company in 
Circleville, Ohio, and one of 150-horse power 
for the Edison plant in Circleville, Ohio. 


—— Mr. Robert Laird Collier, the well- 
known London correspondent of the Boston 
Herald, writes thus from that city: ‘‘In 
passing, I ought tu say that gas is now wholly 
banished from all well-appointed private resi- 
dences. A few houses have the electric 
light, but almost universally lamps and 
candles are exclusively used.” The cheapen- 
ing of the electric light very slightly will 
soon make it general in London homes, 


—— St. Matthew’s Church, Buxton, Eng- 
land, is lighted by four arc lamps of 2,000 
candle-power, and sixty incandescent lamps of 
16 to 20 candle-power. One of the arc lamps 
is placed in the ceiling right over the pulpit 
and reading desk; the other three are dis- 
tributed along the ceiling. The incandescent 
lamps are distributed under the gallery. All 
the lamps are so arranged that no wires can 
be seen in any part of the church. The 
order was given for a three months’ trial, 
and so satisfied are the committee and 
churchwardens with the result that they have 
required the Fyfe-Main Company to enter 
into a bond to continue the supply. The 
churchwardens have paid for the outlay con- 
nected with the fitting up of the installation. 
The increased comfort through breathing 
purer atmosphere in the church has, we 
understand, materially assisted towards an 
increased attendance. 


—— The Société Lyonnaise d’Electricité, 
which works the Brush patents in France, 
has completed a most successful installation 
in the large cstablishment of the Crédit 
Lyonnais. Two Brush dynamos, No. 8, of 
40 lamps, are used, one of which is always 
kept in reserve. Four No. 7 machines, of 
16 lamps, feed 60 lamps. The motive power 
is supplied by three steam engines of 50 horse- 
power each. Of these 100 lamps, 35 are 
placed in the basement, 15 in the printing 
works and along the stairca:e, 30 in the 
“Salle des Pas perdus,” and the 20 running 
lamps are distributed over the whole estab- 
lishment. Three Serin regulators, of 350 
candle-power, light the grand gallery. This 
is the most important installation of Brush 
lamps in France, and it compares very favor- 
ably with gas, both as regards decreased 
expenditure and increased light. 


—— The following contracts for electric 
lighting in this city were awarded on the 
17th instant for ensuing year. The United 
States Electric Illuminating Company was 
awarded a contract at seventy cents per 
night for each lamp for lighting Battery/Park, 
City Hall Park, Washington Square, Tomp- 
kins Square; Broadway, from Battery Place 
to Twelfth Street; Fifth Avenue, from Wash- 
ington Square to Thirteenth Street; Bleecker 
Street, from Broadway to Eighth Avenue; 
South Street, from Whitehall to Grand; 
Eighth Avenue, from Bleecker to Fourteenth 
Street; Gansevoort Market Square; East 
Broadway, from Chatham Square to Grand 
Street; and West Street, from Battery Place 
to West Eleventh Street. The Brush Elec- 
tric Light Company was given the contract 
at the above-named price for electric lights 
in the following territory: Fourteenth, 
Twenty-third and Forty-second Streets, from 
the East River to the Hudson; Fifty-third 
Street, from Third to Ninth Avenue; Seventh 
Avenue, from Fourteenth to Fifty- ninth 
Street; Broadway «nd Fifth Avenue, from 
Fourteenth to Fifty-ninth Street; Fourth 
Avenue, from Eighteenth to Forty-second 
Street, and Union and Madison Squares, 





—— The surface works of the Gouffre col” 
liery, at Chatelineau, near Charleroi, extend- 
ing for 275 meters along the river Sambre, 
and covering about five acres of ground, are 
illuminated by six Brush lamps of 2,000 
candles each, placed at a height of 10 meters, 
or nearly 33 feet. The light is sufficient for 
eighteen screens, and also for the shunting 
operations over the whole space. The lamps 
are arranged in single circuit, formed by a 
cable of seven conductors, and the Brush 
dynamo is made to revolve at 900 or 950 a 
minuie, by means of gear and a single-cylin- 
der vertical engine, provided with a Tangye 
governor. The total cost of the plant was 
5,871,025fr. (£234,841), and the expense of 
lighting is 500fr. (£20) a month, or half what 
it was before with lanterns and braziers. As 
there is plenty of power to spare, it is pro- 
posed to run a larger dynamo, and increase 
the number of lamps to ten. 


— The Brazilian ironclad Riachuelo has 
been fitted with the electric light by Messrs. 
Siemens Brothers & Co. Her outfit com- 
prises apparatus for lighting the interior of 
the ship and the decks, as well as for search 
purposes. Two hundred and seventy Swan 
lamps are distributed through the cabins, 
passages, magazines, stores, sail rooms, crew’s 
quarters, turrets and loading pockets, conning 
tower, and every part where work is carried 
on at night; and two groups, of eight forty 
candle-power lamps each, are suspended from 
the yard-arms in white enameled concave 
reflectors. There are two search lights, 
each of 25,000 candle-power. The current 
is generated by three Siemens’ dynamo ma- 
chines, each driven direct by a Brotherhood 
improved three-cylinder engine. Any two of 
the machines will maintain either the incan- 
descent lighting or the search lights. The 
incandescent lights are fed from two inde- 
pendent circuits, the lamps on one circuit 


being maintained throughout the whole 
night. The double wire system is used 


throughout, the hull of the ship not being 
employed as the return conductor in this 
case. The whole of the wires are inclosed in 
solid teak casings covered with polished teak 
strips. The lamps in the working parts are 
inclosed in special lanterns, inclosed in 
strong wire guards, and special provision is 
made to neutralize the effect of the concus- 
sion upon the lamps when the guns are fired. 
The engine-room and stoke-hole are supplied 
with portable lamps joined to the circuit by 
flexible wires, thus enabling the lights to be 
carried into a coal bunker or inside a cylin- 
der. The water gauge glasses are lighted by 
specially strong waterproof lanterns, which 
may be cleaned from coal dust and spray by 
being drenched from ahose. In the dynamo- 
room is a very handsome switch-board, pro- 
vided with means of readily connecting any 
main circuit to any machine, and of putting 
the arc lamps in circuit. 


According to recent experiments of 
Professors Ayrton and Perry it appears that 
for a fixed distance between the carbons in 
the electric arc, the difference of potentials 
necessary to maintain the arc is nearly, but 
not quite, independent of the current, the 
electromotive force requiring to be slightly 
increased when the current is very much in- 
creased, They also find that the difference 
of potentials between any two carbons 
necessary to produce an arc depends almost 
entirely on the distance between them, and 
hardly at all on the strength of the current. 
The equation of the curve of results obtained 
is 





E=63+ 55 a—63 X10—10 @ 
where E is the difference of potentials in 
volts between the carbons, and @ the dis- 
tance between their points in inches, It will 
be seen that at first the difference of poten- 
tials necessary to maintain the arc increases 
rapidly with the distance, and that at a 
distance of about , in. it is about 60 volts, 
From this the curve bends rapidly up to a 
point corresponding with a distance between 
the carbons of about }in.; and for greater 
distances between the carbons than } in., the 
increase of difference of potentials becomes 
nearly proportional to the increase of dist- 
ance, being about 54 volts per inch increase. 
Professors Ayrton and Perry remark that the 


law is very like that found by Mr. C. F. 
Varley, for the discharge through a vacuum 
tube, namely that the current is proportional 
to the difference of potentials minus a con- 
stant. How far the opposition to the passage 
of currents in an electric arc is due to pure 
resistance, and how far to an opposing elec- 
tromotive force, is up to the present time by 
no means certain. That there is some oppos- 
ing electromotive force, seeing that mechani- 
cal disintegration of the carbon and trans- 
portation of its particles occur, is, as was 
pointed out some years ago by Edlund, 
almost certain, but seeing that this opposing 
electromotive force ceases to exist with the 
extinction of the arc, and probably varies as 
the pure resistance varies, and further re- 
membering that an opposing electromotive 
force which has no existence apart from a 
combined resistance, acts in an electrical test 
like a resistance, it must, in the opinion of 
the authors, be very difficult to separate 
them. 


om " 
Domestic Electric Lighting. 





Rev, St. Vincent Buchay, Hon. Canon of 
Manchester, is an amateur electrician to some 
purpose, having equipped his residence, 
Hilgay Rectory, Norfolk, with a complete 
electric light plant. The following is his 
description, as communicated to the London 
ELlecti tical Review ; ‘* The engine is a one-horse 
nominal steam engine. The boiler, a vertical 
one, suited to it. The dynamo is a Gramme 
machine sufficient for sixty 20-candle power 
lamps—much larger, of course, than | 1equire. 
But as I was fortunate enough to buy it 
second-hand, though as good as new, for one- 
quarter of its original cost, and as I can get 
out of it as much as my engine can drive, it 
is far more economical than a_ smaller 
dynamo. It needs only 600 revolutions for 
all the lamps that I require. It is most solid 
and substantial, and cannot get out of order, 
It never sparks, and so neither brushes nor 
commutator ever burn, and it never needs 
looking after all the time it is running, nor 
ever heats at all after its four hours’ run. 
I have three lamps in the drawing room, 
three in the dining room, one in my study, 
two in the hall and staircase, one in each of 
three bedrooms, one in the pantry, one in 








the kitchen, one in the back kitchen, two in 
my parish room, and one in the ergine room 
or workshop—in all, eighteen lamps. I can 
use all these at once, but it requires the steam 
to be kept up to sixty pounds in order to do 
so, and I never require them all. Asa rule, 
the drawing room and dining room are not 
both required at once, except with company, 
when I use both. The three bedroom lights 
are turned on and off like gas, to be used 
only when dressing, etc.; the two lights in 
the parish room are only required once or 
twice a week foran hour. Also all the single 
lamps have switch holders, so that they can 
be separately turned on or off as wanted. 
Asa general rule I run twelve lamps, which 
number I can keep perfectly bright with the 
steam kept at forty-five pounds on the inch, 
As I also got my engine second-hand and 
very cheap, the cost of the entire plant did 
not much exceed fifty pounds. I put up all 
the wires, etc., myself. The lighting is a 
very complete success. 

** Now as to economy: It costs me in coals, 
and the lad who looks after engine and 
dynamo, 2s. 6d. a night. That is 213d. for 
2ach lamp burning three or four hours—say 
one penny per lamp per hour (an over- 
estimate). In one sense this is far from eco- 
nomical. It is not dear if you are buying 
light, for each lamp is equal to twelve wax 
candles. But it is dear, because you are using 
and must use more light than you want. You 
save nothing by running less than twelve 
lamps, It is not dear if you live, as I do, in 
a village where there is no gas, and you hate 
paraffin, and you take into account all the 
cleaning and filling of lamps, wicks, glasses, 
and smells. And it is decidedly cheap if you 
have company, and want a nice, bright, 
cheerful house, with cool, fresh rooms, and 
well-lighted offices. I may just add that in 
the bedrooms the lamps are on brackets just 
over the looking glass, so that the ladies have 
plenty of light to see they are al] right before 





they go down to dinner.” 
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«*« Over 20,000 messages per week pass 
through the Central Office of the United 
Telephone Company in London. 


x, The number of telephone subscribers 
in the principal towns of the Dominion up 
to January, 1884, was only 3,256. 

«*, Seranton Exchange, under the ener- 
getic management of Superintendent Jen- 
nings, had on April 30th 460 subscribers and 


Wilkesbarre, Pa., 380. 


x*; The Dallas Telephone Exchange has 
recently been rebuilt, and several new lines 
of poles set. Our correspondent says that 
the service there now is equal in every re- 
spect to any to be found in the Erie Com- 
pany’s territory. 


«*« The output of telephones for the month 
ended April 20 was 4483, against 3252 the 
previous month, and 7342 in the correspond- 
ing month of 1888. The total output for 
two months this fiscal year is 7735, against 
12,081 in 1883. 


«* J. E. Sherman, of Sing Sing, N. Y., 
has invented a dry battery, which he claims 
will be specially economical and effective in 
working on telephone lines. Its dimensions 
are 44 inches long, by 1} inches wide, by 1 
inch deep. When it has been tested, we may 
give further information concerning it. 


«*, It is reported that the New York and 
Pennsylvania Telegraph and _ Telephonic 
Company will soon erect a line from Erie, 
Pa., to Ashtabula, O., connecting with the 
Cleveland Telephone Company. This will 
give Cleveland telephonic communication 
with Erie, Meadville, Titusville, ete. 


«*, Some important experiments in long 
distance telephoning have been in progress 
in Russia. Communications have taken 
place with Mojaisk, Hjattsk, Viagina, Yark- 
evo, and Smolensk. The experiments 
proved most successful. Moscow and St. 
Petersburgh will now be placed in communi- 
cation. 


«*, It is said that Wellington, Ohio, has 
more telephones in use in proportion to the 
inhabitants‘than any other place in the world. 
It is under the Central Union management, 
and the local manager is Mr. Houghton, edi- 
tor and proprietor of the daily paper there. 
He reports one subscriber to every fifteen of 
the inhabitants, and the rate is the same as 
at all the principal cities under the manage- 
ment of the Central Union Company. 


«*, The Western Electric Company, under 
the supervision of Mr. Charles E. Parker, 
have just completed the laying of a hundred 
wire cable under ground from the Boston 
office of the New England Telegraph & Tele- 
phone Co. to the head of Franklin Street, on 
Washington Street, a distance of 2,200 feet. 
Mr. Parker deserves great credit for the able 
and efficient manner in which the work was 
done, which was completed in three days 
time. The iron pipes which were laid a little 
over a year ago were utilized for the pur- 


pose. 


«*, Recent and very satisfactory trials 
have, we understand, been made by the 
National Telephone Company on their trunk 
line between Greenock and Glasgow, of a 
telephone circuit devised by Mr. Smillie. 
The telephone instruments at each end are 
each connected in circuit with a flat circular 
coil of wire, without a core, and tbe earth. 
These coils are confronted by equal and 
parallel coils of wire, also without cores, 
and in circuit with the main line wire and a 
loop line, thus forming a continuous going 
and coming circuit. The message is in- 


duced into the line by these coils, which, not 
having soft iron cores, exercise little retard- 
ing influence on the currents. 


x, On April ist Mr. W. J. Denver re- 
signed his position of general manager of the 
Western Union Telegraph office at Spring- 
field, and took charge of the Hartford divi- 
sion of the Southern New England Tele- 
phone Company. Mr. Denver succeeds Mr. 
Coe, who will assume 2n important position 
in the finance department of the last-men- 
tioned company, and will hereafter be located 
in New Haven. The exchange work at 
Hartford is vastly improved of late. The 
service to their 850 subscribers is in much 
better condition than- we ever saw it before. 
Under D. 8. Smith’s management, the operat- 
ing room has been resurrected and changed 
from a babel of noise, confusion and careless- 
ness to a quiet, business-like office. In no 
place in the Southern New England territory 
have we found so much desirable and fruit- 
ful progress 


»*, It must be that we do not sufficiently 
appreciate the advantages which we enjoy. 
Listen to the words of a writer in a London 
exchange: ‘‘It is truly tantalizing to read of 
the facilities which are so generously pro- 
vided in the United States by the telephone. 
Thus we find that in Cincinnati the exchange 
is doing the most flourishing business. Be- 
sides the subscribers there are seventy public 
pay stations in that city, and the exchange 
has outside connections by toll lines with no 
less than 248 towns and cities in Ohio, Indi- 
ana, and Kentucky. In the comparatively 
small town of Elgin, Ill., there are now 128 
local subscribers and five toll lines, by which 
calls are made from fourteen toll stations. 
It is intended to build a new copper wire 
from Chicago to Elgin. Whenshall we have 
anything approaching these facilities in this 
country, where every step in advance is so 
grudgingly conceded to the companies, while 
the post-office exchanges are the reverse of 
successful?” 


x" A short time ago the Pall Mali Gazette 
gave a description of the new regulation 
whistle supplied to the police, and stated 
probably half in jest—that by inquiring at 
their office, through the telephone, anybody 
could hear the sound of the said whistle. A 
week later the Pall Mall reports that the ex- 
periment of inviting subscribers of the United 
Telepbonic Exchange to communicate with 
the telephonic chamber of the Pall Mal! Ga- 
zette, No. 2,732, if they wished to hear the 
peculiar note of the new police whistle, has 
proved signally successful: ‘‘Our invitation 
was so generally complied with that we had 
to appoint the broadest chested of our staff 
as Whistler in Attendance, and for the last 
six days he has been kept constantly em- 
ployed sounding the whistle, which has now 
been heard in all parts of London  Consid- 
eration for the health of our official whistler, 
now exhausted by incessant duty, compels 
us to notify that after to-day the whistle will 
be banished from our telephonic chamber, 
and those who wish to hear it must apply to 
Scotland-yard.” 





xx The coal pits at Mariemont and Bas- 
coup are among the most important pits of 
the kind, not only in Belgium but in the 
whole of Europe. The telephone there has 
to connect the offices and private houses of 
the managers as well as the seven chief pits. 
An idea of the extent of this undertaking 
may be found when one considers that the 
circuit of wire is about 58,000 meters long. 
Contrary to the custom with other telephone 
systcms, the central office is not the middle 
one, but it is established in the buildings of 
the central administration, from whence all 
the lines branch off in the same direction. 
The principal line, consisting of twenty-eight 
wires, is fixed on forty-two poles twelve me- 
ters high, and eighty meters distant from 
each other. The terminal posts, fifteen me- 
ters high are connected between each other 
by three traverses. The wires are fixed hori- 
zontally on their posts in four series of seven 
wires. The farthest pit is that of Trazegnies, 
which is seven kilometers from the central 
office. The pit St. Catharine, at Chapelle- 
lez-Herlaimont, is five kilometers distant. 
When these two pits are connected through 
the central offices, the distance to be traversed 


«*, We are informed by our Frederick, 
Md., correspondent that the construction of 
telephone lines in the Frederick Division of 
C. & P. T. Co., will begin Monday April 21, 
and that in an interview with Supt. E. L. 
Miller, he learned that on Wednesday Pools- 
ville, Ballsville, Selman, Barnesville, and 
Dickerson, each enterprising little town, 
would be connected with the Frederick Ex- 
change. Also that an exchange of some 30 
subscribers would be opened at Emmitts- 
burg, Maryland, on Monday the 29th, and 
that Lewistown, Utica, and Hansonville 
would also during the current week be con- 
nected with the Frederick Exchange, while 
Mechanicstown would be connected with 
Emmittsburg about Wednesday the 20th. 
Supt. Miller also states that he hoped to have 
Baltimore connected with Frederick by May 
10th, and surely not later than the 15th. 
This connection will give both Hagerstown 
and Frederick a connection with Baltimore, 
Washington, D. C., Alexandria, Va., An- 
napolis, Md. The growth of the Frederick 
Division is truly marvelous, and we con- 
gratulate the C. & P. Co. on the efficient 
management of the same through their 
active and energetic superintendent. 

——_ +o —____ 
Providence Heard From. 





Editors Electrical Review : 

Noticing an article in your issue of April 
26 on our Providence telephone service, and 
knowivg your proverbial desire to deal justly 
with all, I feel impelled to write you. 

I think I fully appreciate the advantage of 
designating subscribers by numbers in a 
special wire system, or in a system of wires 
which are not subject to constant change by 
reason of the addition of new subscribers and 
alterations in the position of older subscribers 
upon the switchboards. We are increasing 
so rapidly, however, in Providence (we have 
added fifty subscribers this month already) 
and so many changes of lines are necessarily 
made for economical considerations that we 
have pot yet seen our way clear to adopt a 
number system, fearing that it would cause 
useless trouble and confusion which is 
avoided now by the use of names. When 
the time arrives that we seem to be approach- 
ing the limit of subscribers, I have in mind 
to adopt the number system and also numer- 
ous other improvements which have grown 
into the telephone business since the adoption 
of our present system. 

The system which we use was adopted 
nearly three years ago. It has answered the 
requirements, and will answer all require- 
ments up to four thousand subscribers, and 
has not been materially changed during an 
increase in our Providence exchange alone 
from 800 to 2,100 subscribers. If the rules 
are properly observed, I think you will agree 
with me that there is no cause for the criti- 
cism contained in your article. 

We are always very glad to receive the 
suggestions of others, as that certainly is the 
best way to obtain progress. We are en- 
deavoring to advance in all respects; and I 
think that the fact that we have now in the 
city of Providence, with a population of 
120,000, nearly 2,100 subscribers, and in the 
territory within fifteen miles of Providence 
nearly 3,000, is a good index of the successful 
working of the system which we have adopted 
here; while the financial condition of the 
company, and the value of its securities as 
compared with many other telephone com- 
panies, are evidences of sound management. 
Will you be kind enough to let me know 
where you obtained the facts on which your 
article was based? If such is the condition 
of our service, I would be very glad to know 
it, and adopt stringent measures to carry out 
the rules to which I have above referred. 
And if it is unjust to us, please be kind 
enough to give us credit as may be deserved 
in the matter. We have this month connected 
over fifty new subscribers, and have an 
average of two applications per day coming 
in tous. Possibly the person who gave you 
the facts regarding our service is a stranger, 
aud does not understand the exact manner of 
working the system, or at least as well as is 
understood by those who are accustomed to 


amount of work, for in Providence alone our 
daily number of connections is over 10,000. 

I take it for granted that any article which 
appears in your paper meets a great many 
and the best clectricai men of the world, and 
I personally would like to appear before them 
in a fair light, and feel that if our system is 
lived up to we can compare very favorably 
with any system, not excepting the multiplex 
system, particularly as we adapt it to every 
style of bell and wire, ¢.¢., 1, 2, 3, and 4 
party lines, Currier bell lines, Bliss clock 
lines, and in fact any species which may be 
found desirable to use after a fair trial, and 
in which there is money. 

J. W. Duxzury, Gen’! Supt. 
—— -<e == 
The Central Pennsylvania Telephone Co. 

Consolidates with the North Pennsyl- 

vania Co. 





The last important step in the telephone 
business in Pennsylvania is the consolidation 
of the Central Pennsylvania Telephone and 
Supply Company with the North Pennsyl- 
vania Telephone Company. The consolida- 
tion was effected April ist, in Scranton, 
where the headquarters of the latter company 
has been. By the conditions of the sale, the 
former company buys out the North Penn- 
sylvania, the two companies being combined 
under the old name of the Central Pennsy}- 
vania Telephone and Supply Co. No changes 
have been made in the Board of Directors or 
the officers. The headquarters and centra 
office will be in Wiliiamspor!, with H. R. 
Rhoads as president; R. M. Bailey, general 
manager; J. E. Wilkinson, secretary and 
treasurer. 

The Central Pennsylvania Tclephone Com- 
pany now has 2.200 regular exchange sub- 
scribers and 3,000 sets of instruments in use. 
The territory embraced by the company is 
large, covering the following counties : 
Cameron, Clearfield, Centre, Clinton, Colum- 
bia, Blair. Lycoming, Sullivan, Union, Sny- 
der, Northumberland, Juniata, Huntingdon, 
Miftiin and Montour, together with Lacka- 
wanva, Luzerne and Wyoming, the counties 
operated by the North Pennsylvania Com- 
pany, making a total of eighteen counties. 
The management feels confident of its ability 
to make the service of the combined com- 
panies second to none in point of equipment, 
etc. 





ape 


Time by Telephone. 








A lawyer, whose office is in the Leftingwell 
building, stepped up to his telephone one 
morning, watch in hand. He did not ring or 
talk into the transmitter, but listened intently 
for several seconds with the tube at his ear, 
and his eyes fastened upon the face of the 
watch. ‘* Just ten minutes past 11 o’clock,” 
he remarked, as he returred the watch to his 
pocket and hung up the tube. ‘J am pre- 
cisely half a minute slow.” 

Only a few of the local telephone subscrib- 
ers are aware of the fact that they can ascer- 
tain the correct time by simply listening at 
their telephone instruments. A clock appa- 
ratus has been connected at the central office 
with all the circuits, by which there is given 
at the end of each minute the hour of the 
day and the number of minutes past the 
hour. The beats signifying this are dis- 
tinctly audible, although not loud enough to 
interfere in any degree with conversation, 
The attachment of this time apparatus ex- 
plains the ticking sound which has mystified 
many persons within the last few days. The 
apparatus is not connected with the clock in 
the Yale observatory, although it is regulated 
by the observatory standard. 

Manager Fairchild, of the telephone com- 
pany said: ‘‘ The apparatus was put into the 
office Monday, by way of experiment. It is 
worked by batteries, and gives the hour and 
the minute simultaneously over all our cir- 
cuits. To ascertain the precise time it is 
only necessary to step to your instrument. 
At the end of every minute there is clicked 
off the hour, and then the number of minutes 
which have elapsed since the hour was 
struck. If it happens to be thirteen minutes 
past there is one beat, then a short pause, 
and three more in quick succession. The 











is twelve kilometers. 


its use daily. It certainly does an immense 





attachment works successfully, and the only 
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question about retaining it is the cost. The 
expense will be about one thousand dollars a 
year, and if our subscribers are willing to 
pay for the accommodation they can have it,” 

‘* But suppose the subscribers on some of 
the circuits are willing to pay and those upon 
others are not?” 

‘*We can render it useless on any given 
circuit, by putting on an attachment called 
the confuser, this mixes up the beats so that 
no one can tell what they mean.” — New Haven 
Register. 
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ITEMS GATHERED ON THE FLY. 





Our correspondent sends us the following 
general news : 

At Indianapolis and Terre Haute the 
business reports general progress. At Louis- 
ville, Ky., I saw the old stand-by ex-Western 
Union employe, Mr. W. H. Johnson, who 
wished to be kindly remembered to the 
‘“‘E. R.” He is the genera] manager of the 
Louisville Electrical Supply Company, and 
under his able management the business is 
booming. Before connecting himself with 
the company, be established the electric light 
plant in use there, and it is now a complete 
success. At Cincinnati the flood and riot 
seem to have had no effect whatever upon 
the telephone business, and it is moving on 
with the same general progress. I was in- 
formed here that a local overland telephone 
would soon be organized. Mr. Johnson, of 
Touisville, also stated that friends of his 
were already interested in the same way in 
Louisville. At Columbus, O., I saw Mr. 
Frank Ross, manager there, and brother of 
the assistant general superintendent, C. W. 
Ross, the old stand-by, known to everybody 
in the business. An accident occurred here 
the night before, by which a leak from an 
electric light wire of the Thomson-Houston 
system manifested itself upon the telephone 
wires. Upwards of 250 wires were affected, 
but the magnets of only one subscriber were 
burnt out. I was much surprised to notice 
that in changing the system of this exchange 
upwards of 700 living wires were operated 
upon, and without making but three or four 
crosses in the whole mass. I understand this 
work was done by two brothers from Toledo, 
O , named Cook. It goes to show to what 
perfection we have arrived at when this feat 
can be accomplished so perfectly. The 
changes made by Mr. C. W. Ross and brother 
consist in so modifying the multiple switch- 
board (one of the original patterns) that the 
third operator is done away with, the clean- 
ing out being done by the first operator who 
receives the call. Messrs. Ross brothers are 
also changing their toll-board system in an in- 
genious way, so that there is but little trouble 
in case the line requiredis in use. I was aston- 
ished to notice how busy this exchange was, 
and was told that the Cook brothers, above 
referred to, had stated it was the most busy 
of any they had been in. The toll-line sys- 
tem here does a large and lucrative business. 
In mentioning this matter to Mr. E. W. Cole, 
the W. U. manager there, he stated that he 
‘had compared the revenues of his company 
for the month of March with the preceding 
March, and found but little difference in the 
revenue from local points. At Pittsburgh, 
Pa., the rate of subscribers coming in to the 
exchange system average sixty a month for 
this month, and the business is correspond- 
ingly increasing. In other respects, the toll- 
line business here seems to show large reve- 
nues. They bave a splendid line to Wheel- 
ing, 96 miles long, consisting of pure copper 
wire. At Utica the Central New York Ex- 
change Company have strung a large stock 
of wire, and much construction work will 
soon be commenced. Taking my observations 
altogether, it seems that, notwithstanding 
the great amount of work already done in 
the telephone line, a vast amount will still 
be required, particularly so in toll-line sys- 


tems. . a 





——_ 
To the Stockholders of the New England 
Telephone and Telegraph Company. 





The annual meeting of the stockholders 
will be holden on Monday, the 5th day of 


the office of the company, 145 Greenwich | 


Street, corner of Liberty Street, in the City | 
‘of New York, for the following purposes: 

1. To elect nine directors of the corpora- 
tion. 

2. To do any other business that may then 
properly come before the stockholders. 

The transfer books of the company will be 
jclosed from April 25 to May 5, 1884, both 
days included. 


Cis. J. GLIDDEN, 
Secretary of the New England Telephone 
and Telegraph Company. 
Boston, April 19, 1884. 
—- ee 
The Bengal Telephone Co. 





Ca.cuTra, Easr Inpres, March 25, 1884. 
Editors Electrical Review : 

The second annnal general meeting of the 
shareholders of the Bengal Telephone Com- 
pany, Limited, was held here a short time 
since. The following are notes taken from 
the directors’ report, dated the 15th ult: 

On the date of our last report—May 17, 
1883—the number of subscribers connected 
to the exchange was 109, and the number 
of private lines working, 12. On the 81st 
December, 157 exchange subscribers were at 
work, and 29 private lines, showing an in- 
crease of 48 exchange subscribers and 15 
private lines; and the gross revenue has in- 
creased from 89.444 rupees to 51,000 rupees, 
or an increase of 11,556 rupees. 

You will see from the above that, although 
we are not making such rapid strides out 
here as you are in America, yet we are a long 
way from standing still; and when it is taken 
into consideration that it is in an uncivilized 
(for it is nothing else) country that the thing 
has to be pushed, I think it may be said in all 
fairness that the Bengal Telephone Company 
have not done badly during the last half 
year. 

The rates of subscription are: To mer- 
chants, brokers, etc., 25 rupees per annum; 
to tradespeople, 15 rupees per annum; to 
private houses and natives, 10 rupees per 
annum. Yours faithfully, 

BENGALI. 


>_> - 
A Lineman’s Life. 





11OW HE HUNTS FOR BROKEN WIKES OVER 
THE HOUSE-TOPS OF THE CITY. 





‘There has been considerable weather this 
winter, and I rather guess I’ve seen it all,” 
said the lineman, as he leaned back against 
the telegraph pole and gazed up at the maze 
of wires. ‘‘ The worst of it is that our work 
has to be done just at the very time when 
everybody who has any respect for himself 
stays in the house and tries to keep warm. 
Just as sure as we have one of those heavy, 
wet snow-storms, followed by 10° below zero, 
and a wind that comes whistling round the 
North Pole, we fellows have to go out on the 
line fixing wires and hunting for trouble. 
Except in winter it isn’t very hard to hunt 
up these breaks, but the circus begins when 
we start out after an escape. We don’t call 
it that because it gets away from us so easily; 
an escape is a difficulty caused by some con- 
ductor coming in contact with the wire. I 
tell you when a man starts to chase a wire 
over seven-story brick blocks, and has to 
keep it in sight all the time, and distinguish 
it from the hundreds of other wires that run 
around in all directions, he has undertaken a 
job.” 

‘*How do you manage to follow up a 
wire?” 

‘*We have a chart which shows us the 
course of every wire, The pegs to which the 
wires are tied are al] numbered, and we know 
ordinarily just where to find any given wire 
| on a fixture. Occasionally they get shifted, 
| however, when telephone or fire alarm wires 
are on the same fixture, and then it requires 
| an old hand at the business to straighten 
| things out.” 

‘It must be very easy to make mis- | 
takes?” 

‘* Well, some of the new men get bothered | 
occasionally,” he modestly admitted. “In| 
Some cases wires get loose, and when the 








|sharp eye could detect the danger. 


| swing. 


rent is broken. I have known men to start 
out to find trouble of this kind, but by the 
time they reached the seat of the difficulty 
the wind would have gone down, and only a 
It is 
often very hard to tell how far a wire will 
The new men practice on the coun- 
try wires, where the matter is very much 
simpler.” 
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One More New System of Telegraphy. 








A NEW SIGNAL SYSTEM, SIMPLIFYING THE 


PRESENT CODE. 





A new telegraphic system has recently 
been developed by the Telegraph Improve- 
ment Company of Boston, and was exhibited 
for the first time in successful operation at a 
meeting of the stockholders held on Saturday 
last at the company’s laboratory, No. 40 
State street, Boston. Professor Esbert Spice, 
of the Polytechnic Institute of Brooklyn, 
N. Y., was present, and gave a detailed ex- 
planation of the apparatus used and of the 
advantages which the system possesses. 
Chemically prepared paper moved by clock- 
work receives the record of signals sent over 
the line, which are represented by dots and 
dashes, as in the Morsecode. On the moving 
strip of paper rest the points of six fine iron 
wires or styluses, and the chief feature of the 
new system consists in enabling the operator 
at the transmitting station to make a signal 
through which ever one of the six styluses 
he may choose, although only one-liue wire 
is used, and in this way to make the position 
of the mark which is recorded on the chemi- 
cal paper play a part in determining its 
meaning. Perhaps this can be more clearly 
expressed as the application to telegraphy of 
the system of notation employed in music. 
Just as the pitch of a half-note isdetermined 
by the bar on which it occurs, so a tele- 
graphic character is, by this method, given 
six different meanings, according to the 
stylus through which it is sent, and the posi- 
tion in which it is recorded. The bars of 
the staff are ruled by copper styluses, which 
make a red line on the receiving strip as it is 
moved forward, a constant current from a 
local battery being passed through them for 
this purpose. The credit of applying this 
method of notation by position on the bars 
of a staff to telegraphy belongs to Mr. A. L. 
Parcelle, a well-known electrical inventor of 
this city, but the apparatus exhibited for 
sending the current into the proper stylus 
was invented and constructed by Mr. Albert 
Storer. When a message is to be sent by 
hand, six keys in one frame are used at the 
transmitting station, each corresponding to 
one of the styluses at the receiving station, 
or one key pivoted to swing easily over six 
contact points may be employed. The ex- 
tent to which this system simplifies and 
shortens signals is obvious. As each one 
has six different meanings, according to the 
bar on which it occurs, only one-sixth as 
many are required as in the Morse system, 
and for these the shortest and simplest are 
selected. Thus a dot is used for the six 
letters which occur most frequently, and as 
these letters taken together occur as often as 
all the others combined, it follows that in 
sending a message every alternate letter will 
be represented by a simple dot. In this way 
the actual time occupied in making the sig- 
nals required to send a message is reduced 
fully one-half from that required by the 
Morse system, so that the speed of transmis- 
sion is doubled. The simplicity of the sig- 
nals used greatly increases the ease of learn- 
ing to transmit correctly, an operator em- 
ployed by the company to learn the system 
having attained the average speed of ‘a 
Morse operator after less than three weeks of 
study: 

———_ ae — 

It is reported that all the available space 
in the Philadelphia Electrical Exhibition 
building has been applied for, and that the 
question of building one or more annexes is 
now under consideration. But let this deter 
no one who has anything of interest to ex- 
hibit from making application. There are 


always odd corners to be filled, and it not 
unfrequently happens that early applicants 
ask for more space than their needs actually 


May, 1884, at 11 o’clock in the forenoon, at wind blows they swing together, and the cur- ' require, 
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The first submarine cable laid 
Europe was in 1851 between Dover and 
Calais, and was 33 miles in length. 


.-.. Two telegraph linemen were fined 
$10 each in New York, for going upon the 
roof of a house to adjust some wires after 
being refused permission by the owner. 
They gained access from an adjoining house. 

The Overland District Telegraph 
Company—location, Chicago—was licensed 
by the Secretary of State, and commenced to 
do business on the 17th. The incorporators 
are Wm. J. Cook, Chas. Tohl and John M. 
Gartside, and the capital stock is five hundred 
thousand dollars. 

..-. The Bankers’ and Merchants’ Tele- 
graph Company expects to be in its new 
quarters at the corner of Milk and Devon- 
shire streets, Boston. It is said that 200 new 
tickers of the Financial Telegram Company 
—a sub-corporation of the Bankers’ and 
Merchants’—have been contracted for in 
Boston, Providence and other places. 

..+. The idea is gaining ground that iron 
armor on ocean cables is a mistake, and that, 
except for the shore ends, a serving of hemp 
is far better than iron wire. The point is 
that the iron rusts after a time, loses its 
strength, and then, in case it becomes neces- 
sary to raise the cable for any reason, is not 
capable of sustaining its weight. On the 
other hand, it is argued that hemp, if prop- 
erly tarred, will last for an indefinite period 
under water without loss of strength, and 
that its tensile strength, as compared with its 
weight, is far greater than that of iron. Itis 
certain that the laying of a hemp cable would 
not present the difficulties that are inseparable 
from that of laying one wound with iron 
wire; that ‘‘ kinks,” those dreaded destroyers 
of insulation, would be obviated, and that 
the expense of cable manufacture would be 
greatly reduced. 


.... The officers of the Baltimore and Ohio 
Telegraph Company on Monday last made 
the following announcement: 

‘* As indicated in the statement made before 
the Senate Committee on Post Offices and 
Post Roads at Washington, February 9 last, 
the Baltimore and Ohio Telegraph Company 
is now ready to furnish lower telegraph rates 
to the public. Instructions have been given 
to all Baltimore and Ohio offices to accept 
messages for transmission during the night 
and delivery at destination upon the morning 
of the next succeeding business day, at the 
very low uniform rate of one cent a word, a 
minimum rate or charge on any message 
being fifteen cents, the date, address, and 
signature not being counted. This is the 
lowest tariff for telegrams ever adopted within 
any considerable area of territory, not in- 
cluding rates in use on European Government 
telegraph systems. 

“The lines of the Baltimore and Ohio 
Company now extend from New York City 
to Chicago and St. Louis, including all prin- 
cipal cities within that area, and this low 
uniform rate of one cent a word on night 
messages applies at seven or cight hundred 
offices. The work of the extension of these 
lines is being rapidly pushed forward, and by 
June ist offices will be opened at Boston, 
Providence, Newpo:t, Saratoga, Toledo, 
Cairo, Little Rock, and other important 
points.” 

As previously announced, the Western 
Union Company on Saturday last reduced its 
night rates between many competitive points 
to fifteen cents for ten words and one cent 
for each additional word. 

The Bankers and Merchants’ Telegraph 
Company made a reduction of its rates on 
night messages on Saturday last to one cent 
per word with a minimum charge of fifteen 
cents per message between all competitive 
points east of the Missouri River. 

The officers of the Postal Telegraph Com- 
pany said that there was no probability of 
any change at present in the existing rates of 
the company, which are a uniform charge of 
twenty-five cents by day and fifteen cents by 
night for twenty words, with ten cents for 
each additional ten words or less either by 
day or night, 
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The committee appointed to draw up a 
plan for the organization for an American 
Institute of Electrical Engineers, has «already 
held two meetings, and is perfecting a 
scheme which will no doubt meet with the 
approval of all interested. Such an associa- 
tion, properly organized, and established 
upon a broad and comprehensive basis, can 
and doubtless will do much to further the 
progress of electrical knowledge in this 
country. When the committee, which 
means to proceed with all the haste con- 
sistent with due deliberation, has completed 
its labors, another meeting of the signers of 
the original call will be held, and their report 
submitted for consideration and discussion. 





There is one field of electrical research 
which, in this country at least, has been 
but partially explored, especially so far as 
skilled and scientific investigations are con- 
cerned. We refer to its use as a remedial 
agent for disease. Used it is, and to a very 
considerable extent, with more or less suc- 
cess, and it can certainly be said in its favor 
that in no case has it been known to do 
harm, even though in many cases it is certain 
that it hag accomplished no good. But it 


very little professional knowledge, who have 
applied it without a proper knowledge of its 
laws and its relation to the human system, 
and until these are known and understood it 
cannot be used intelligently. Here. then, is 
an opening for some one who will apply him- 
self conscientiously, investigate fully, and 
jump at nothing. 





A bill has been introduced into the Legis- 
lature of Massachusetts forbidding the em- 
ployes of telephone, telegraph and other 
companies from entering upon private 
premises for the purpose of extending wires 
without the consent of the owner of such 
premises, and making each and every viola- 
tion of the law punishable by the payment 
of alarge fine. We always supposed that 
there was law enough in Massachusetts to 
enable the owner of property to keep in- 
truders, to whose presence he objected, off 
his premises, but if there is not, by all 
means let the bill be passed, and let the 
punishment for its willful violation be im- 
prisonment rather than a fine. Nothing has 
done more to injure electrical companies in 
the good opinion of the public than the 
tricks which some of their employes have 
resorted to in putting up wire lines, assum- 
ing rights where they should have asked for 
privileges, disregarding positive refusals, 
and, by careless and slovenly work, doing 
serious injury to property. There is not an 
electrical company owning wires that would 
not be glad to seeits employes made amena- 
ble to any just and proper law of this kind. 





When a Briton has a grievance, he confides 
it to the Times newspaper. That ends his re- 
sponsibility. The 7imes confides it to the 
British public, and there 7¢/s responsibility 
ceases. Then some M. P., anxious for a lit- 
tle brief notoriety, representing, or clamor- 
ing to represent, said public, and its interests, 
propounds a question to the Ministry, and 
his responsibility comes to anend. Then the 
Ministry answers, and that’s the end of the 
matter. The latest grievance grows out of 
the fact that the Government can’t be sued 
for damages resulting from the carelessness, 
neglect, ignorance or incapacity of its agents. 
When one has to deal with a corporation, if 
it can be shown that damage has resulted to 
any one through its failure to do its work 
properly, there is a remedy at law, as many 
of ourtelegraph companies have found to 
their cost. But when the Government does 
the telegraph business, and errors causing 
damage occur, there is no such remedy, be- 
cause the Government cannot be sued. All 
of which adds one more to the many excel- 
lent reasons why the business of telegraph- 
ing should not be carried on by the Govern- 
ment in the United States. 





The lot of him whose business it is to go 
about getting rights of way over house tops 
for companies using wires, whether they be 
of the telephone, telegraph, or electric light 
sort, is by no means a happy one. He feels 
that he is in duty bound to accomplish the 
work set before him, and yet the difficulties 
in his path are many, and often seem insur- 
mountable. The ingenuity which he will 
develop in his arguments with householders 
would be invaluable could it but be applied 
in the experimental work of the company 
which employs him, and his powers of per- 
suasion, by constant practice, become abnor- 
mally developed. We have listened to him 
with wonder and admiration and, in one case 
at least, with awe. He had exhausted every 
argument, but the man with whom he was 
dealing was obdurate. He didn’t want wires 
on his building, and he wouldn't have them 
there. That was all there was toit. The 
‘‘right of way” seeker rose to the occasion. 
‘But, my dear Sir,” he exclaimed, ‘‘ consider 
how much a handsome structure such as our 
company puts up will improve the appearance 
of your building.” If, ‘“‘in the coming by- 
and-by,” rewards await those who have in 
this world excelled in the quality called 
“‘ cheek,” that right-of-way seeker will come 
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has been largely in the hands of persons of 


|electric lights. 


COPPER WIRES FOR TELEGRAPBHY. 





Iron wire has been very generally used for 
telegraph purposes because of its compara- 
tive cheapness and its tensile strength, but, 
since hardened copper wire has been applied 
to this use, the attention of telegraph wire 
men has been very generally turned towards 
it. While, on the one hand, it may be said 
that it is more costly at the start, on the other 
its practical indestructibility is put forth, 
and the fact that, after years of service, it can 
be taken down and put up again as good as 
new, for all practical purposes gives it a 
great advantage over iron, which rust cor- 
rupts to such an extent as to render it value- 
less for any purpose whatever after a few 
years’ use. The electrical conductivity of a 
No. 14 hardened copper wire is equal to that 
of No. 6 iron wire, so that, for the same 
service, a very much smaller wire can be 
used. 

In view of these facts, and of the results 
of a series of very careful experiments which 
it has caused to be instituted, the Baltimore 
and Ohio Telegraph Company has had manu- 
factured by the Ansonia Brass and Copper 
Company about two thousand miles of its 
** Acme” bronze, or hardened copper, No. 14, 
wire, which is now being used in the con- 
struction of two lines from this city to Chi- 
cago. Orders are in for as much more, and 
it is probable that the Baltimore and Ohio 
Company will use at least five thousand miles 
of this wire during the current year. 

That the result will be satisfactory hardly 
admits of a doubt, and we shall be greatly 
surprised if hardened copper wire does not 
come into very general use for both telegraph 
and telephone purposes. That manufactured 
by the Bridgeport Brass Company for the 
Bell Telephone Company has proved in every 
way satisfactory, and we have reason to be- 
lieve that the New York and Boston line is 
but the first of many that will be constructed 
for use between large cities. It is to be 
noted that the damage to wires by ice storms 
the past winter was almost wholly to rusted 
tron wires, and that none of the copper wires 
used by the electric light companies suffered 
injury. 





As was reasonably to be expected, Mr. 
Duxbury, the efficient superintendent of the 
Providence Telephone Company, replies at 
length to our good-natured criticism of last 
week. His letter appears on page six. As 
to the merits of the system there may be a 
question, but there can be no doubt that if 
the rules were carried out it would answer 
all requirements reasonably well. But in too 
many cases they have not been, and exactly 
the difficulties described in our brief article 
have resulted. Of course Mr. Duxbury will 
not press us to inform him who it was that 
communicated the facts tous. To make it 
public would be to strike at the root of all 
principles of journalism. We cordially 
agree with all that Mr. Duxbury says con- 
cerning the growth, progress and success of 
the telephone business in Providence, and 
can truly add that it is very largely due to 
his energy and ability; but we must be per- 
mitted, in all kindness and good-nature, to 
make criticisms when they appear called for, 
and we are much mistaken if, in this case, 
the telephone business of Providence will not 
be helped by them. The young ladies on the 
upper floor of the Butler Exchange Building 
will object to our saying so, but it is neverthe- 
less a fact that they are a little too apt to cut 
a subscriber off short after he has called for 
a name, without giving him any assurance 
that he has been either heard or understood. 
And Providence is not the only city that of- 
fends in this particular. 





NO BACKWARD STEPS IN BOSTON. 





When the present Mayor of Boston entered 
upon the duties of his office, he devoted a 
portion of his inaugural address to the sub- 
ject of street lighting, advocating a decrease 
rather than an increase in the number of 
When the committees were 
announced, it became very clear that this 
proposed policy had been taken into account 





in for a first prize. 





Lamps. It was frecly said—although un- 
justly, as we believe—that Mayor Martin 
had appointed this committee in the interest 
of the gas company. Mayor Martin is not 
that sort of a man, He isa Mayor of the 
up-and-down straightforward, opinionated 
sort, not a little apt to think that he 
‘knows itall.” But he is not the man to let 
private interests influence public actions. 
He had been led to make up his mind that 
the electric light business was being overdone; 
he honestly believed it, and he said so. Of 
course, all the gas organs, which are many, 
made all the capital they could out of his 
pronunciamento. But Boston is not ruled 
by a Mayor, nor hy a lamp committee. This 
lamp committee, by the way, got itself inter- 
viewed by a Herald reporter, and showed 
how it was going to save money by reducing 
the number of electric lights, increasing the 
size of the street gas-burners, and adding 
very materially to the number of large 
burners consuming from thirty to 100 feet of 
gas each per hour. This interview, in which 
the committee outlined its policy, was very 
generally read and commented upon, and 
served the excellent purpose of developing 
the fact that the public wanted more electric 
lights, and was entirely willing to pay for 
them. A memorial, signed by several hun- 
dred influential firms and individuals, among 
them some of the heaviest taxpayers in the 
city, asking that the appropriation for elec- 
tric lights in the public streets and public 
grounds, which had been $85,000 the year 
before, be increased to $125,000 for the cur- 
rent year, was presented to the City Council; 
and the result shows that the Lamp Com- 
mittee reckoned without its host, for exactly 
what the memorial asked for has been granted 
by a decisive vote in both branches. The 
fact is that the Aldermen and the members 
of the Council had heard from their con- 
stituents, who had been moved to speak by 
the published interview with the Lamp Com- 
mittee, and the result is as stated. Of course, 
the expenditure of the whole amount appro- 
priated is not mandatory upon the committee, 
but they cannot expend it for any other pur- 
pose than for electric lights; and as petitions 
for these in specified places are pouring in 
constantly, they will hardly, in view of the 
very pronounced action of the City Council, 
refuse to very considerably increase the num- 
ber of street electric lights in the city. 

After all the arguments against them have 

been sta’ed and re-stated until their oppo 
nents have not a word further to say, the 
important facts remain that electric are lights 
give many times more light for the same 
money than any other illuminant known; 
that, by their use, places which have hitherto 
during the exclusive reign of gas been the 
rendezvous of criminals of all grades, have 
been made as safe by night as by day; and 
that the comfort and convenience of the 
public, as well as the safety of life and 
property, have been greatly enhanced by 
them. Moreover, statistics prove that their 
very general use for the illumination of store 
windows from without has greatly decreased 
the number of fires in business establish- 
ments, of which the use of gas inside for the 
illumination of window displays is and has 
been a very fruitful cause. 
Of course, the warfare of the gas com- 
panies against the electric light will continue. 
It is more than unwise—dét és stupid—but it 
will continue until, in time, the gas people 
will come to understand that the introduction 
of the electric light in the streets and in stores 
is educating the eye to demand more light 
everywhere, and that this demand causes a 
greatly increased cousumption of gas by all 
who have it at their command. This is 
shown by the demand for larger burners in 
dwellings and offices, and by the fact now 
very noticeable that people who three years 
ago considered one burner in their room a 
sufficiency for ordinary evening use, are now 
dissatisfied unless they have two. Better 
than all this, and more conclusive, perhaps, 
is a fact which the gas companies do not 
deny—the fact that in spite of (they might 
better say ‘‘ because of”) the introduction of 
the electric light, their books show a constant 
increase of consumption. 
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England cities, the use of the arc light for 
street lighting is on the increase, and scarcely 
a week passes that we do not have to record 
some new contract entered into by some New 
England city for an increase in the number 
of arc lamps over that already in use. 

We congratulate the people of Boston on 
the good sense shown by the City Council. 
Boston’s streets are short, narrow, tortuous, 
and confusing to the metropolitan mind; but 
they are clean, and they are well-lighted, and 
under the present régime they are likely to 
continue to possess these creditable charac- 
teristics, which, like charity, cover a multi- 
tude of imperfections. 





PRACTICAL EFFECT OF TRANSMIT- 

TING POWER BY ELECTRICITY. 

The transmission of power by means of elec- 
trical conductors, or, more properly speaking, 
the re-conversion into power of electricity that 
has been carried a considerable distance by 
means of insulated conductors has hardly 
gone beyond the experimental stage as yet in 
this country. But the day is not far distant 
when some company now furnishing lights 
by night will turn its attention to furnishing 
the same current for conversion into power 
by day, and thus get double service out of its 
plant, to the very considerable increase of the 
profit of its business. Of course it is well 
known that up to the present time it has 
been found impossible to re-convert electrici- 
ty into motion without a very considerable 
loss as compared with the power exerted to 
produce it in the first instance, but it is prob- 
able that laboratory experiments have gone 
about as far as they can in reducing this loss, 
and that the greatest progress in this 1mport- 
ant direction is to be looked for as the fruit 
of experience in actually selling electricity 
for conversion into motion as a commercial 
business. But, even were it found impossi- 
ble to greatly reduce this loss, there are cer- 
tain advantages to the purchasers of power 
delivered in this form which would go far to 
compensate for the luss, and warrant them 
in paying more per horse-power actually de- 
livered than if it came to them in the form 
of steam. An electro-motor, driven by an 
electric current brought to it by wires as the 
current is now brought to arc lamps, would 
require a minimum of attention, whereas an 
engine needs constant looking after. There 
would be no piping, as forsteam. whichis not 
only expensive, but is sure, because of almost 
inevitable leaks and drips, to disfigure and 
injure the building into which it is intro- 
duced. In the event of change of location, 
the motor and wires would be as easy to re- 
move as a foot lathe, whereas the removal of 
asteam engine and its accompaniment of 
piping is a serious matter, involving no little 
outlay of time and money. But perhaps the 
most important practical result which will 
come from the introduction of electro-motors 
actuated by a dynamo at a central station 
will be that which it will have upon certain 
classes of real estate. In all of our large 
cities are buildings which would be eagerly 
sought by mechanics for small manufacturing 
purposes if they only had power. But the 
owners hesitate about going to the expense, 
which is always very heavy, of putting in 
boiler, engine and shafting, preferring to let 
their floors at lower rentals for storage and 
other purposes than to invest in a steam 
plant, thereby greatly increasing the amount at 
risk, the increase being in the form of property 
constantly needing expensive repair, and add- 
ing very greatly to the charge for insurance. 
But when it comes to pass that power for 
any room or floor in such a building can be 
furnished for a stated amount per horse- 
power per week, the party furnishing it sup- 
plying the wire connections and the motors, 
so that absolutely no outlay is necessary for 
plant, either by the landlord or tenant, such 
buildings will come into the market at rates far 
higher than they now bring,and the consumers 
of power will find that they can afford to pay 
more for it delivered in this way, with a mo- 
tor taking care of itself and requiring no at- 
tention, than if it came to them in the form 
of steam to be used in an engine purchased 
by themselves. Moreover, when power 


comes to be supplied in this way, its use in' go underground, we claim for such electrical | through all the large cities en route. We 


many minor industries where it is not now, 


generally employed may confidently be 
looked for. Ina word we believe that the 
production aud transmission of electricity for 
conversion into power opens a field of busi- 
ness enterprise as large and as important as 
its production and transmission for conver- 
sion into light, and that those who are ear- 
liest in the field will reap a rich reward for 
their enterprise. There are motors without 
end. Their name is legion. They have 
been tested experimentally, but the thing 
needed is the test of daily use, under the 
varying conditions which commercial service 
exacts. That is what is needel, and the 
sooner it is begun the sooner shall we have 
in our cities as complete a system of distri- 
bution of electricity for power purposes as 
we now have for lighting purposes. 





DEMANDING TOO MUCH. 

We gave last week an extended summary 
of the report submitted to the Underground 
Committee by its sub-committee on electrical 
and mechanical devices, and ventured some 
suggestions as to the true interpretation and 
inwardness of this report. The committee 
set out with the laudable purpose of finding 
what may or may not be practicable; and the 
careful reader of the report—he who reads 
between the lines—comes to the conclusion 
that the committee has no confidence that it 
has found an inclusive system, and, further, 
it has very grave doubts as to the possibility 
of an inclusive system, in the full sense in 
which it is intended. But it insists that an 
inclusive system is the only thing practical. 
That the Western Union takes very little 
stock in the success of the proposed conduit, 
is evidenced by the fact that it is going on 
independently to put trunk lines of very 
considerable length under the streets in this 
city, and that it is expending such large sums 
in doing this as to preclude the idea that 
these installations are in any sense experi- 
mental. The fact is, as every practical man 
knows, that an inclusive conduit system, if 
it is to exist at all, must and will be built up 
as the result of actual experience, and not 
from examination, classification, and study, 
however careful, of six hundred or six thous- 
and patents. There can be no doubt of the 
fact that it would be far better for the tele- 
phone company in this city, for instance, if 
its trunk lines could be carried under the 
The cable, once buried, would be 
out of harm’s way; and, although the initial 
expense would be greater, the expense of 
maintenance would be comparatively nothing. 
We limit this remark to trunk lines, because 
it is folly to suppose that branch lines con- 
necting subscribers with the trunk line are to 
be buried. But, although results partially 
satisfactory have been obtained with buried 
cables over limited distances, and, although 
many of the difficulties which at first seemed 
insurmountable have been in great measure 
overcome by the skill and ingenuity of the 
company’s corps of experts, there yet are 
others which, up to the present time, are 
so formidable as to make talking over under- 
ground cables far less satisfactory than that 
over rial wires. But the work of the ex- 
perts gues on, and it is believed, aud confi- 
dently expected, that the present difficulies 
will give way before their skill and ingenuity. 
Now, because a committee, who have insti- 
tuted no experiments whatever, whose report 
rests upon pure theory, and whose faith in 
their own conclusions is evidently of the 
mustard-seed order, say that the only way 
out is by means of an ‘‘inclusive system” 
through a conduit, shall the Western Union 
stop its work and the telephone company its 
investigation and experiment, simply because 
neither the one nor the other necessarily leads 
up to an ‘‘inclusive system?” 

And why, let us ask, should an ‘‘inclusive 
system” be demanded of the electrical com- 
panies? No such burden has been put upon 
the gas companies and the steam-heating 
companies. They are not forced into an 
‘‘inclusive system,” but each puts in its pipes 
according to its needs, irrespective of the 


streets. 





needs of the other. Now, if the wires are to 





company the right, if it so elect, to work 
out its own salvation in its own way, without 
heing burdened with expense which, while 
it may help another company, is not at all 
essential to its success, and might, perhaps, 
be detrimental to it. 

Telegraph wires can be worked under- 
ground. Not to any such advantage as they 
“an be worked overhead, but still they can 
be worked underground. Now, if they are 
to go there, let it be in such manner as ex- 
periment and experience have shown to be 
the best and the cheapest. Certainly this 
would not be in a patented underground 
conduit, requiring wires prepared by a pat- 
ented process, likely to be deranged and 
interfered with every time the wires of some 
other company, lying adjacent, needed re- 
adjustment or repairs. If telephone wires 
are to be worked successfully underground, 
it must be on some system worked out as the 
combined result of experiment and expe- 
rience, and under such conditions as that 
system exacts. We will not say that such a 
system will, of a certainty, be such as to 
keep the telephone wires as far removed as 
possible from all other electrical conductors 
lying parallel to them, because certainties 
are very dangerous things to predict, but the 
probability is so great that it comes very near 
certainty, considering the delicacy of the 
telephone current, and its liability to be inter- 
fered with by induction. 

Considering these things, we are led to 
believe that the sub-committee on electrical 
and mechanical devices was somewhat too 
hasty in determining that an inclusive system 
was the one thing to be sought, and that any 
such limitation will only serve to block the 
wheels and put off the day when buried con- 
ductors will come into general use. 





A SPECIAL AND SPECIOUS PLEA. 
Dr. Green, of the Western Union, who 
probably knows as much as any man in the 
country about telegraph organization and 
manipulation, was present when, last week, 
the House Committee on Post Offices and 
Post Roads listened to Mr. George D. Rob- 
erts, of the Postal Telegraph and Cable Com- 
pany. 

The discourse must have been equally in- 
teresting to the committee and to Dr. Green, 
but for altogether different reasons. The 
Western Union Telegraph Company, of 
which Dr. Green is the president, are not, 
naturally enough, enthusiastic for a postal 
telegraph and popular telegraphy, because 
both mean cheap service, and having to pay 
interest on an immense amount of watered, 
the Western Union could hardly be expected 
to be very anxious for cheap service. 

Doubtless Dr. Green, as he sat grimly by 
and listened to the somewhat loquacious 
Roberts unfold his Utopian plan by which 
the telegraph millennium is to be anticipated 
could, at times, scarcely repress a smile at 
the credulity of human nature. 

But the committee would seem to have 
taken it all in seriously. 

Mr. Roberts said: 

‘* We have made a fair proposition to vou. 
Whether you accept it or not is not the 
question. Itis a fair proposition. If any 
company can offer a better proposition, of 
course it is their privilege to do so. They 
have had ample notice and time. If Dr. 
Green can make any better proposition than 
we have made he has plenty of time to pre- 
sent it to you, and then we take a back seat. 
{f any other company—the Baltimore and 
Ohio or the Merchants’ and Bankers’—can 
come before you, gentlemen, and say to you 
‘We have got something to say about this; 
here is our proposition,’ and ask you to make 
this a general bill so that they can have a 
chance to compete under it, we will either 
put in another bill or take a back seat. {That 
is the fair thing todo. If any of these com- 
panies have any proposition to make let them 
come furward and make it and end the mat- 
ter. I want to state to you first, about what 
we are doing at this time. Within three 
months from this time we will have a full 
equipment from Boston to St. Louis, passing 





will be equipped to Pittsburg and the oil re- 
gions to Toledo, Ohio, and to Buffalo; from 
this city through Baltimore and Philadelphia 
to New York. Those cities will all be 
equipped within the next three or four 
months, so that we shall be ready for any 
volume of business that may come to us. 
Now, I de not make the statement accurate- 
ly, for I have not the figures, but on a rough 
estimate I will say that when those citics are 
connected, and the small towns that we nec- 
essaiily pass through, it will represent fifty 
per cent. of all the telegraph business of the 
country. That we will be ready to start in 
three months from this time. In three or 
four months we will be ready to give you a 
cheap cable system as well. And within two 
years from this time we expect that our sys- 
tem will cover eighty per cent. of all the 
business of the country. We propose con- 
tinuing our construction by thé way of Pitts- 
burg to Columbus, Ohio, Cincinnati, Indian- 
apolis and to Chicago very soon. We shall 
then extend on Louisville, Memphis, 
Nashville and the larger Southern cities, on 
to New Orleans and Galveston. Those are 
the first lines that we will build. 

“Tn regard to getting out to the Far West, 
Northwest and Southwest, in a thinly popu- 


to 


lated country necessitating the construction 
of thousands of miles of wire, we want to 
take our time about that. We do not pro- 
pose to hurry ourselves particularly in get- 
ting to San Francisco or to Oregon and that 
country. Perhaps it will take us three or 
four years to get out there. In our bill we 
ask for more time, because we do not want 
to have any technical matters to be explained 
hereafter. But it is the interest of our com- 
pany and its design to progress as fast as can 
reasonably be done in building up an entire 
system all over the country. Of course, 
after we build our trunk lines, then we will 
The first thing 
I want to 
Green, be- 


commence on the side lines. 
will be to build our trunk lines. 
state here, for the benefit of Dr. 
cause he has said before the Senate Commit- 
tee, and I believe before this committee, that 
the limit of their circuit is 500 miles, and 
that it would be impossible to make uniform 
rates with any degree of fairness beyond 
that limit. I have no doubt that that is en- 
tirely correct. We are going upon that the- 
ory ourselves. But we have a circuit that is 
more than 50 miles. Weare now working 
the quadruplex, and when we need it we will 
work a sextuplex system between Chicago 
and New York city, which is over a thous- 
and miles, without any relays of any char- 
acter whatever. We expect todo the same 
thing to St. Louis, and we think the system 
will work a great deal further than St. Louis. 
As we are using copper wire of very great 
conductive power, we are enabled to use a 
long circuit with as much cheapness, after 
the line is constructed, as we could a short 
circuit. That is, we can send a dispatch to 
the extent of our circuit just as cheaplyas the 
Western Union or any other company can 
send a despatch to the end of their much 
shorter circuit. If we have a circuit of 
1,000 miles, 1,500, or 2,000 miles, we can 
send a message to the end of that circuit just 
as cheaply as we could 500 miles.” 

The school boy, when asked if he had got 
hislesson. responded, ‘‘Yes; I’ve got it to get ;” 
and so it would seem to be with this so-called 
Postal Telegraph Company. They haven’t 
a complete telegraph service at present, but, 
if the Government will only take them un- 
der its wing and give them a contract for ten 
yeais, they can readily get the required 
amount to hold the country as in a great 
spider’s web of wires. We will not say that 
we don’t think this postal company is serious, 
for we don’t know whether it is or not. But 
we do know that he has not, at least at pres- 
ent, the facilities for conducting a postal ser- 
vice, and we are not entirely certain that 
they are not like many of their brethren who 
have gone before, making all this argument 
as much to prove of value to the Western 
Union Company as a purchase as to actually 
enter into a ten years’ contract with the Gov- 
ernment. 

If the Postal Company had all its proposed 
lines in operation, it would be altogether dif- 
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ferent, and their plan would have more to 
commend it; but, in reality, they have not 
yet even secured the right of way over a 
tithe of the routes they have proposed to 
themselves. If the public had always been 
treated squarely by the telegraph schemers, 
there would be no reason to be skeptical 
now; but, on the contrary, as all the world 
knows, the public interests have continually 
been sold out to the highest bidder, and, sin- 
gularly enough, none have been so shame- 
faced in these transactions as those who 
prated the most fervently against monopolies 
of all kinds, and the Western Union, their 
subsequent purchaser, in particular. 

Every time a competing telegraph company 
wants to edge its way into popular favor it 
talks about the Western Union Telegraph 
Company, and so Mr. Roberts goes into that 
delectable subject to the following effect: 

“The Western Union Telgraph Company 
began as the House Printing Telegraph Com- 
pany, on a capital of $360,000. In January 
it was increased to $3,000,000. In March, 
1863, this was increased by exactly donbling 
the capital and presenting additional shares 
to the stockholders, thus raising it to $6,000, - 
000. In May, 1864, 1t was further increased 
by purchase and extension of lines $5,000, 
000, making a capital of $11,000,000, and at 
the same time the whole of its 
again doubled by the issue of 100 per cent. of 


siock was 


bonuses to its stockholders, making the eapi- 
tal $22,000,000. From this period to Janua 
ry, 1868, it took in the United States Tele- 
graph Company, with a capital of $3,333,- 
000, and absorbed the American, with a cap- 
ital of $2 000,000, taking it at $11,018,000, 
and, by bonuses and extensions, increasing 
it to over $41,000,000. In January, 1881, it 
absorbed the Atlantic and Pacific, 
lines cost no more than $2,500,000, and the 
American Union, with its lines, which cost 
over $3,000,000, taking them iu at $25,000,- 
000, at the same time is-uing stock bonuses 
for $15,000, thus bringing the capital up to 
$80,000,000. Since then they have absorbed 
the Mutual Union.” 

Ile drew from Dr. Green that the absorp- 
tion in the Mutual Union amounts to one and 
a-half per cent. on its stock and paid interest 
and that amounted to $450,000; that the 

was cight, or possibly ten, 
which and 


whose 


capitalization 
millions, on 
cent. was paid. 

If the other companies, who found a sep- 
ulchre in the Western Union Company, had 
not started off with the same unavoidably 


one one-half per 


high purposes and honest ambitions as this 
so-called Postal Telegraph Company; if o' her 
men, pleading for these defunct concerns, 
had not used the same arguments with equal 
fervor, and similar arguments, then we would 
not have any cause to be suspicious. But as 
it is, when we hear a special pleader for a 
telegraph company answer questions that 
have not been asked, and give away grat- 
uitously that which those admitted on the 
‘‘ground floor” might be expected to be par- 
ticularly interested im, it gives us pause. 

Again, though the Western Union Tcle- 
graph is a rank monopoly, the fact does not 
in any wise strengthen the claims of the 
Postal Telegraph Company to recognition. 
By no means. The strongest argument in 
favor of Postal Telegraph Company, and all 
other similar corporations, would be the actual 
operation of a complete system. 

But every sane man knows that ail this pow- 
wow business amounts to little or anything. 

We venture to say that, without going ten 
blocks from the office of the REVIEw, we can 
find a score of men who will promise to do 
far more than these postal telegraph people 
have promised, if only the government would 
give them a contract for ten years and the 
right to occupy all the post offices in the 
country free of rent. And, no doubt, they'd 
accomplish quite as much. 

Why, the mere fact of possessing the con- 
tract would enable the company to find 
enough money to build all the lines they 
could obtain the right of way for. 

We must say we quite agree with Mr. 
Roberts would be increased ten-fold its 
present volume_by the adoption of a cheap 
postal system. It might often happen that 
a man would wish to send a message to St. 











Louis, or to New Orleans, or to any long 
distance, when, if he could put that message 
in an envelope and drop it in a letter box, 
knowing that it would be taken to the post 
office that evening and transmitted by wire 
that night, so that he could have a reply by 
the following morning, it would, no doubt, 
answer his purpose just as well as to send his 
message in the ordinary way. ‘‘ Whether 
we have the contract or whoever may have 
it, or whether the government shall undertake 
the business, it would simply build up that 
class of business. I do not think it would 
interfere at all with local business. It would, 
however, have the effect of making a very 
vigorous competition with all the companies. 
There would be a fixed maximum tariff for 
the period of the contract, and all companies 
will be compelled to compete at those rates, 
whether they make any dividends or not on 
$10,090,009 or $100,000,009. It would 
be the question whether, on an investment of 
$20,000,000 they could pay dividends 
#109,600,000. It would be simply a question 
of competition, and that, I presume, is what 
the people desire. 
policy of one large company to absorb smaller 


not 


on 


companies from time to time, until it has 
rolled up to what is called a monopoly, and 
that has started this hue and ery by the press 


and by the people for the government to| 
The theory | 


interfere in telegraph matters. 
of our company in its organization was to 


adopt new modes of telegraphing by the} 


building as cheaply as possible for cash, and 
not to start out to pay dividends on a large 
capitalization. 


we can build up a cheap system of telegraphy | 


that will in a few years probably result in as 


much or more profit for us than if we started | 
That was the | 


out on the present system. 
theory of the organization of our company.” 


This sounds very fine, and, no doubt, Mr. | 


Roberts really thinks that this Utopian dream 
of turn 
But supposing such a company as the Western 


his would out just as he expcets. 


Union, finding that they were about to get a| 
ten years’ contract from the government, | 


should cross tie palm of the Pos'al Telegraph 


Company with gold, should heap it up with | 


How then? 


Roberts and his associates be 


bright golden shekels galore! 
Could not Mr 
contented to wait a little longer—a few de 
cades longer — before insisting upon the real- 
ization of that dream of theirs? 

Speaking about the cable which Dr. Green 
recently spoke of as a little side show, Mr. 


Roberts said that there was a cable company | 


already organized to act in conjunction with 


the Postal Telegraph Company. He doesn’t 


say that the money has been paid in and an | 


order given for the cables. Oh, uo! He 


contents himself with saying that an invest- | 


ment of six millions or seven millions will 
sive two good cables, and that on that invest 
ment it can be made to pay at much less rates 
than are now charged. He 
present cable companies have a capitalization 
to-day of sixty odd million dollars, and I 
think it is quite safe to say that they could 
be duplicated for $20,000,000 or less, 
tlemen who are interested in this enterprise 


says: 


Gen- 


are quite well known to the public. 


enterprising and careful business men. They 
went into this investment expecting to realize, 
of course, a fair remuneration on their invest- 
ment. They did not expect, however, and 
do not expect, from what I know about them, 
to realize $25,000,000 or $30 000,000 on an 
investment of $6,000,000 or $7,000,000. But 
they think that, by having a cheap land 
service and by having a cheap ocean service, 
they can increase the business to such an 


extent that even at low rates it will eventu- | 


ally pay them better than to build on the 
present plan and attempt to keep up the 
present tariff. That is the theory of the cable 
company, and it is the theory of the postal 
company. It is an honest and sincere theory, 
whether it succeeds or not.” 

This is all very nice to listen to; but what 
the public wants is a reality, and it is 


= 


serious question if the Congress did not do} 


a serious wrong if it gave any contract to this 


‘company until they have shown an ability to 
' give a complete telegraphic service, 


I presume it has been the | 


We think by such a system | 


** The | 


They | 
are not speculative men; they are not known | 
as stock-jobbing men; they are known as} 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING APRIL 
22, 1884. 


297.101 Insulator for telegraph wires; Luther C. 
Baldwin and John C. Thurston, Manchester, N. H. 

297,111 Printing machine; Andrew Campbell, 
Brooklyn, N. Y., assignor to John and Edmund Mc- 
Laughlin, both of New York, N.Y. 

297,148 Telephone call and switch-box ; Edwin 
H. McFall, Memphis, Tenn. 





297,166 Telephone; James Harris Rogers, New 
York, N. Y. 

297,167 Telephone; James Harris Rogers, New 
York, N. Y. 

297,168 Telephone; James Harris Rogers, New 
York, N. Y 


| 297,175 Insulated electric conductor or cable ; 
| Sidney F. Stelbourne, New York, N. Y. 
| 297,176 Anti-induction electric conductor; Sidney 
F. Shelbourne, New York, N. Y. 
297,177 Electric Cable; Sidney T. 
New York, N. Y 
297,178 Means for controlling and limiting induc- 
tion; Sidney F. Shelbourne, New York, N. Y. 
297,179 Method of and means for laying subter- 
|ranean cables; Sidney F. Shelbourne, New York, 
| N.Y. 
297,180 Submarine telegraph cable; 
| Shelbourne, New York, N. Y. 
297,181 Method of and apparatus for insulating 
| electric Sidney F. Shelbourne, New York, 


| Shelbourne, 


Sidney F. 


cables ; 
im. ¥. 

297,182 Combined electric light and telegraph 
| post; Sidney F. Shelbourne, New York, N. Y. 


297,183 Conduit and attachment for electric con- 
| ductors; Sidney F. Shelbourne, New York, N. Y. 

297,184 Protecting electric conductors from in™ 
| duction; Sidney F. Snelbourne, New York, N. Y. 

297,186 Quadruplex telegraph; Gerritt Smith, 
| Astoria, N. Y. 

197,19! Electric arc lamp; Elihu Thomson, Lynn, 


Mass., assignor to the Thomson-Houston Electric 
Company, of Connecticut. 

297,195 Electric arc lamp; Elihu Thomson, Lynn, 
Mass., assignor to the Thomson-Houston Electric 
| Company, of Connecticut. 

207,196 Electric are lamp: Elibu Thomson, Lynn, 
Mass., assignor to the Thomson-Houston Electric 
Company, of Connecticut. 

297,197 Electric are lamp; Elihu Thomson, Lynn, 
Mass., assignor to the Thomson-Houston Electric 
Company, of Connecticut. 

297,198 Electric arc lamp; Elihu Thomson, Lynn, 
Mass., assignor to the Thomson-Houston Electric 
Company, of Connecticut. 

297,199 Electric arc lamp; Elihu Thomson, Lynn, 
| Mass , assignor to the Thomson-Houston Electric 
| Company, of Connecticut. 
|} 297,200 Electric are lamp; Elihu Thomson, Lynn, 
| Mass., assignor to the Thomson-Houston Electric 
Company, of Connecticut. 
| 297,201 Electric arc lamp; Elihu Thomson, Lynn, 
Mass., assignor to the Thomson-Houston Electric 
Company, of Connecticut. 

297,306 Apparatus to be used in electric rail or 
tramway systems, Michael Holroyd Smith, Halifax, 
county of York, England. 

297,324 Rheostat ; Edward Weston, Newark, N. J.» 
assignor to the United States Electric Lighting Com. 
pany, New York, N. Y 

297.332 Electric light tower; John S. Adams, El- 
gin, lll, assignor to the Detroit Iron Tower Com- 
pany, Detroit, Mich. 

297,377 Incandescent electric lamp; Tom Ernest 
Gatehouse, Camberwell, county of Surrey, England. 

297,385 Protector for telegraph and telephone in- 
struments; Elias M. Greene, New York, N, Y. 

297,397 Conduit for underground telegraph wires ; 
| Emil O. Hildebrand, Chicago, M1. 
| 297,406 Conductor for telephone and telegraph 
| purposes; William Jamieson, New York, N. Y. 

297,457 Secondary battery; William Anthony 
Shaw, Pittsburgh, Pa., assignor to the Electrical 
| Accumulator Company, New York, N. Y. 

297,462 Underground wire conduit; Thomas L. 
Smitb, New York, N. Y., assignor of one-half to 
Daniel A. Mathews, same place. 

297,463 Conduit for underground lines; Thomas 
L. Smith, New York, N. Y., assignor of one-half to 
Danie] A. Mathews, same place. 

297,470 Telephone ; Henry B. T. Strangways, Lon- 
don, England. 
| 297,540 Duplex or quadruplex telegraph ; Gerritt 
Smith, Astoria, N. Y. 

297,547 Junction-box for electric circuits; Alex- 
ander P. Wright, Newark, N.4J., assignor to the 
United States Electric Lighting Company, New 
York, N. Y. 


ee ——__ 

Any of our readers having copies of the 
old Review of the TELEGRAPH AND TELE- 
PHONE, dated March 15th, 1882 (No. 3), not 
specially needed by them, will confer a great 
favor upon us by sending them to this office, 
for which we will remit twenty-five cents per 
copy. DELANO & Company, 

23 Park Row, New York. 

Box 3,329. 





BUSINESS NOTICES. 


A. C. Nortrurop, Waterbury, Conn. Iron and 
Brass Machine Screws, Zine in Sheets and Plate for 
Electrical Purposes, Parts for Telephone and _Tele- 
graph Instruments, Manufactured from Iron, Brass, 
Steel or Zinc. 

A. G. Day, Kerite Insulated Telegraph and Tele- 
phone Wire and Cables, Anti-induction Kerite Tele- 
phone Cables, CLARKE B. Horcukiss, New York. 
Send for circular and prices. 

ALFRED F. Moore, Philadelphia, Pa. Telegraph, 
Telephone, Electric Light, Office, Line and Annun- 
ciator Wire. 

AMERICAN BELL TELEPHONE Co., Boston, Mass; 
Electric Speaking Telephones for Exchange Sys- 
tems, Private Lines, and Speaking-tube Lines. 


AmERIcAN E.eEctTricaL Works, Providence, R. a 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire, Aerial and Un- 
derground Cables, &c., &c. Send for prices. 

AMERICAN INSULATOR Company, New York. Insu- 
lators of all sizes. 

AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 
Mass. Spiral Telephone Wire for long and short 
distance Telephoning. Write for information. 

ArMINGTUN & Sims, Providence, R. I. Engines 
for Electric Lighting and general use. 

Austin GALLAGHER, New York, Keith Electri¢ 
Light System complete for Are Lighting. Stock for 
sale. 

BAxter Exectric Licut Company, New York. 
The Baxter Lamp. 

B. W. Payne & Sons, Corning, N. Y, T 
Single and Double Valve Automatic Engine. 
for catalogue. 

Bereman & Co., New York. The Bergman and 
Haid Battery for Telephone and Telegraph pur- 
poses. Send for circular. 

Boutton CarBon Co., Cleveland, Ohio. Carbons 
for Electric Light purposes. Send for quotations. 

BROWNLEE & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 

3rusH Evecrric Co., Cleveland, Ohio. Arc Lights 
and Brush Storage Batteries. 

BurFraLo E.ectric Works, Buffalo, N. Y. Carbon 
Points and Plates. 

BuTtLer HARD RuBBER ComPany, New York. Rub- 
ber Insulators and Electrical Supplies of every de- 
scription. 

BuTLeR Sares, New York. 
Proof. 

CHARLES WILLIAMS, JR., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards, An- 
nunciators, &c., &c. Write for quotations. 

CuicaGo InsuLaTine Co., Chicago, Ill. The Fiske- 
Mott High-resistance Insulator. Send for circular. 

CuroME STEEL Works, Brooklyn, N. Y. Steel for 
Magnets a specialty ; Chrome Cast Steel. 

Cor Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in every variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 
Superior Copper Wire and Battery Zincs. Write for 
price list. 

CoNNOLLY Brotuers, New York, Patent Attofneys 
and Solicitors. 

CORNELL UNIVERSITY, 
Engineering. 

D. VAN Nostranp, New York. 
Send for circular. 

ELEcTRIc STORAGE AND Licut Co., Boston, Mass 
Own patents for Faure’s Storage Batteries for ter- 
ritory of Rhode Island, Connecticut and Massa- 
chusetts. 

Earn Street Tower Company, Elgin, Ill. Electric 
Light Towers. 

GILLILAND MANUFACTURING Company, Indianap- 
olis, Ind. 

GreEaAT SOUTHERN TELEPHONE Company, Nashville, 
Tenn. Gilliland Switchboards. 

Harvey, Starrorp & Co., Acton, Ont., Canada 
Telegraph and Telephone Poles. 


The Payne 
Send 


Fire and Burglar- 





Ithaca, N. Y. Electrical 


Scientific Books. 


H. M. Raynox, New York. Platinum for all 
purposes. 
Hotmes, Bootn & Haypens, New York. Fire- 


proof Electric Light Wire, Patent “KK” Insulated 
Copper and Iron Wire for Telephone and Telegraph 
use. Send for catalogue and prices. 

I. W. Cotpurn & Co., Fitchburg, Mass. 
Electric Machines. 

Ivison, BLAKEMAN & TAYLOR, New York. Ink of 
all kinds and colors. Circulars sent on application. 

J. O. Surras, Cincinnati, O. Telephone Stocks 
bought and sold. 


Dynamo 


JaRVIS ENGINEERING ComMPANY. Boston, Mass. 


Boilers set with the Jarvis Patent Furnace. 


Joun H. Mugecee, New York. Platinum, Chemical 
Apparatus, Crucibles, etc. 

LecLaNcHE Battery Company, New York. The 
Great Telephone Battery. Write for description and 
prices. 

J. H. Bunnett & Co., New York. The Morse 
Learner's Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Illus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for catalogue. 


Law TELEGRAPH Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes, 

Lockwoop & Foster, New York. Learners’ Tel- 
egraph Instrument. 

Mutua. District MEsseNGER Co., Boston, Mass. 
Addressing and Distributing Circulars &c., &c. D. 
J. Hern, General Manager. 

NATIONAL E.Lectric Company. Washington, D. C. 
Electrical supplies and apparatus. 

New EnGianp Butt Company, Providence, R. I. 
Braiding Machinery for covering Telegraph, Tele- 
yhone and Electric Light Wire, Single and Double 

Winders and Braiders of every description ; also Fine 
Castings. Send for catalogue. 

O. W. Mappavus, New York. 
graver. 

Paring & Lapp, Washington, D. C. Attorneys in 
Patent Causes, and Solicitors of Patents. 


PALMER WIRE Co., Palmer, Mass., and New York. 
Galvanized Telephone and Telegraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 
ductivity. Write for quotations. 


Designer and En- 


Parrrick & Carrer, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
Telegraph and Telephone Supplies. Write for cir- 
culars. 

PuospHor Bronze Smettine Co., Philadelphia, 
Pa. Telephone Wire, insulated and bare. 


RHODE IsLAND TELEPHONE & ELEcTRIC Co., Provi- 
dence, R. I. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &c. 


Royce & MAREAN, Wasbington, D.C. Dealers in 





— apparatus, Telegraph and Telephone sup 
plies. . 
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ScuietcHer, Scuumm & Co., 
Manufacturers of the Otto Gas Engine. 
catalogue. 


Philadelphia, Pa 
W yrite for 


THE Freeman & Roe Evectricat SupPLy COMPANY’ 
ew York. Electric Light Machines, Motors, Dy 
namos, Telegraph and Telephone Apparatus. 


STANDARD ELectricat Works, Cincinnati, Ohio. 
Manufacturers of Telegraph and Telephone Instru- 
ments, Magneto Bells, Switch Boards and Telephone 
Exchange Apparatus, Annunciators, Wire. Batter- 
ies, Insulators, Electric Light Wire and Supplies. 
Send for circular and prices. 


Swan INCANDESCENT Etectric Lieut Co., New 
York. Incandescent Lights, and Complete Appar- 
atus. Send for illustrated catalogue. 


THE ANSONIA BRASS AND CopreER Co., New York. 
Pure Electric Copper Wire for Magnets, Telephone 
Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Battery Copper. 


Tue BisHop Gutta PercHa Works, New York, 
Gutta Percha Insulated Submarine Telegraph Cables 
Subterranean Telegraph Cables, Aerial Telegraph 
Cables, Lead or Hempen covered Torpedo Cables, 
Lead-covered Cables, Telephone Cables of ail kinds 
—G. P. Office Wire, and Marks’ Compound Insulated 
Wire, &c., &c. Send for catalogue. 


Tue ButLeR Harp Russer Company, New York. 
Electrical supplies, Rubber Hook Insulators, Hard- 
wood Tubes, Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc. 


T. H. ALEXANDER, Washington, D. C., 
and Counselor in Patent cases. 


Solicitor 


Tuomson-Hovuston Exectric Co., Boston, Mass. 
Automatic Self-regulating System of Are Lighting. 


Tue ELectrRicat Suppry Co., New York. Electric 
Light, Telephone and Telegraph Supplies. Send for 
price list and catalogue. 

TRENTON Iron Co., Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Tele phone 
and Telegraph purposes. Write for prices. 


Tropical AMERICAN TELEPHONE Company, Boston, 
Mass. Telephones and Telephonic apparatus, for 
Mexico, Central America, West India, and South 
America. 

Unitep States Evectrric Lieut Co., 
Are and Incandescent Lights, comple te and reliable 
systems, &c. Write for information. 

Union ELecTRIC MANUFACTURING Co., New York. 
Manufacturers of all kinds of Te legraph, Telephone 
and Electric Light Apparatus. Send specifications. 

ViapucTt MANUFACTURING Company, Baltimore, 
Md. Electrical Goods of every description. Electric 
Licht and American District supplies. Send for 
price-list. 

Victor, Bisuor & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur- 
poses. Send for prices. 

WestTERN Exectric Co., New York, Boston, and 
Chicago. Telegraph and Telephone Apparatus and 
Supplies of every description. Send for catalogue. 

Wm. A. Harris, Providence, R. I The Harris- 
Corliss Steam Engines and Light and Heavy Cast- 
ings. 

Warts, CAMPBELL & Co., Newark N.J. Improved 
Corliss Steam Engines. Send for catalogue. 

W .R. Pore & Co., Baltimore, Md. Telegraph, 
Tejephone, and Electric Light supplies. The best 
of everything, and at lowest prices. 


Wanted, 





Exchange managers or other responsible 
parties in every city or town to act as agents 
for Gilliland’s latest invention to be used in 


connection with the telephone. Sells at 
sight. Sample sent prepaid on receipt of 
one dollar. Address 


GILLILAND Mre. Co., 
Indianapolis, Ind 








New York. ; 


Notice. 





The new (1884) edition, ‘‘Berly’s Uni- 
versal Electrical Directory,” now ready for 
delivery, price $3, has been thoroughly re- 
vised, greatly enlarged, and many new fea- 
tures added to enhance its value. Send for 
descriptive circular and table of contents. 
Cumming & Brinkerhoff, 219 East Eighteenth 
Street, New York City. 





Neatly-bound volumes (half-yearly) of the 
ELEcTRICAL Review will be sent, postage 
prepaid, on receipt of $3; also the latest im- 
proved self-binders for the ELEcTRrIcAL RE- 
VIEW, or any other electrical or scientific 
journal published in this country, for $1. 
Delano & Company, publishers, 23 Park Row, 
New York, N. Y. 





N'PI- BEL 


TELEPHONES. 


A new Anti-Electric Speaking Telephone, 
for private line purposes, combining tele- 
phone, transmitter, and call device, in one 
instrument. Send for descriptive circular and 
price list. 

Address, ANTI-BELL TELEPHONE CO., 


82 Devonshire Street, Boston. 


T. H. ALEXANDER, 


Solicitor and Counsellor in Tatent Cances 
607 7th St., Washington, D. C., 
OPPOSITE PATENT ODFICE. 
Twenty-tirce Years’ Practice. 

Expert examinations and opinions, relating to 
infringements, Validity aud Scope of Patents, Ca- 
veats, Designs, Trade-Merks, European and Can- 
adian Patents. F or ‘information on Patent ms atters, | 
| send stamp for my ** HIN-S TO INVENTORS.’’ 














PAINE. & LADD, 


- LBERT FE. PAINE, Late Commissioner of 
Patents. STORY B. LADI 


| Attoenaye in Patent @umees 
“ae Solicitors of Patents, 
SHINGTON, FYD.C. 


im BOTLER HARD RIDGE il, 


33 MERCER STREET, NEW YORK, 


Manufacturers of 


HARD RUBBER, 


Sheets, Rods, Tubing, etc., 


RLECTRIGAL SUPPLIES 


Rubber Hook Insulators, 
Window Tubes with Heads, 
Key Knobs, Switch Handles, 
Plug Handles, Lamp Switch Handles, 
Battery Syringes, ete., ete, 


ELECTRICAL AND MECHANICAL ENGINEER, Very €X- 
perienced in designing dynamos and lamps, &c., 
&c., wants position as electrician, with already 
established or now forming company. Address 
“Electrician,” P.O. box 88, Greenpoint. L. I. 


CONNOLLY BROS., 
Patent Attorneys 


AND SOLICITORS, 
MORSE BUILDING, 


Nassau & Beekman Streets, 
NEW YORK. 
PHILADELPHIA, PA., 


Mutual Life Insurance Building, 
10th AND CHESTNUT STREETS, 


WASHINGTON, D. ¢. 


— i eS =" ST RE = TFT. 
ELECTRICAL CASES A SPECIALTY. 








Cor. 


Specialties of any PRACTICABLE CHARACTER mado to order. 


HE BRUSH ELECTRIC C0.,°224"> 


OFRALTO. 
The Sole Manufacturers under, all the Patents of 
CHAS, F. BRUSH for 


ELECTRIC LIGHTING, STORAGE BATTERIES, Eve. 


We furnish the only complete and PERFECT 




















‘Electric Light Machines. | 


| 
STANDARD SIZES. 





SYSTEM of electric lighting. No. | No.of | No.of | Horse 

THE BEST DYNAMO MACHINES. sch. 2,000: p. 1,800 ¢. p- Require?) 
THE BEST ARC LAMPS. | 2 “i 7 $300.00 
' , 2 2 1's | 300.00 
The Only Practical Storage Batteries, 8 2 5° 413.00 
3 3 3 415.00 
The Purest and Best Carbons, & 5 | 4 | em 
Our prices are the lowest, our factory the largest and 5 10 8 900, 00 
our business the most extensive in the world to-day. 5 15 8 900.00 
Price, Single Lamps $50.00, Double Lamps $60.00. = " : : yo = 
SEND FOR DETAILS. : 2) 29 2'000.00 
THE BRUSH ELECTRIC CO., i , s ra ‘3.00 30 
ms) ) , 600, 500.00 


No. 104 EUCLID AVE., CLEVELAND, OHIO, 


INCANDESCENT LIGHTS 
SWAN INCANDESCENT ELECTRIC LIGIIT CO. 


OWNERS OF THE 


SWAN PATENTS FOR THE UNITED STATES, 
ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN 
DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. WE 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. FOR TERMS 
OR INFORMATION, APPLY TO 
THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 
R53 Broadwav. Cor. l4th Street, New York 











THE “MORSE” LEARNERS’ INSTRUMENT THE BEST. 





Price $3.75 _ 


““ Morse ” Instrument alone, without battery 


** Morse ” 


Instrument without battery, and wound with fine wire for lines of one to fifteen miles.. 
Cell of battery complete.........ese.-+-eeeeeeeeees 


‘* Morse Learners’ Instrument without battery, sent by mail........---+++:-eserrre cer ceeecreeeeeeneecees 


| ( Battery cannot be sent by mail.) 


complete with Battery, Book of In- 
struction, Wire, Chemicals and all 
enenmmnenid materials for operating. 




















ZS 
. . * 
is sent with the order. 
Letter. 





You are sure of ote the BEST THAT IS MADE 
if you select the “ MORSE.” 


The ‘‘Morse 


IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. . 


Goods sent C, O. D. to all points if one-third of the amount of the bill 
Remit by Draft, Postal Money Order, or Registered 
Favorable arrangements made with Agents everywhere. 

(2 We will in every case refund any remittance made us for these < 
goods, if they are not feund to be entirely satisfactory. 


99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 
Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 





J. H. 


BUNNELL & CO., 
No. 112 Liberty Street, New York. 

























‘Thes¢ carbons are made of the 
BEST MATERIALS, 

and with the latest improved machinery, of any 

required degree of hardness, and can be 

used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 14 inch 
to 1 inch in diameter, varying by sixteenths. 
Special LENGHTS and SIZES to Order, 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such wou!d do well 
to use the 

BOULTON PLATES. 

Special attention is given to the manufacture of 
all sizes to order. 

Price Lists and full information furnished on ap- 
plication. 


BOULTON CARBON WORKS, 


PAYNE AVYENUE, 
CLEVELAND, 0. 























Extra Black, Blue Black, and 
Copying, all of superior qua- 
Fluidity, Color and Due 
rability. Circulars free, 
° 
fvison, Blakeman, Taylor & Co., N. Y. 
ceive free by return mail the most complete 
learners’ instruction book published. Gives 
in clear concise language instructions so com- 
prehensive that to learn the art of telegraphy 
practice lessons; is illustrated with cuts and 
diagrams and replete with information con- 
cerning private lines. Gives directions for 
setting up and using instruments and tells 
of short lines, and information in regard to 
commercial telegraphy. Unquestionably the 
best learner’s book ever compiled. Do not fail 
to send for it, 


lity, claiming Special ex. 
OF TELEGRAPHY. 
from its pages will be found a comparatively 
how to keep telegraph lines in working orde1 
WESTERN ELECTRIC CO., 


cellence in the essentials of 
Send your address on a postal card and re- 
easy task. Contains progressive series of 
Contains battery directions, estimates of cost 
Chicago. Boston. New York. 
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LECTRIC LIGHT TOWER 


ELGIN, ILTIx, 
THE EL@IN STEEL TOWER Co., 
GEORGE 8. BOWEN, General Manager. Elgin, fll, 
FOR SALE 


YO GILLILAND SWITCH BOARDS, 


ALL IN FIRST-CLASS CONDITION. 


Great Southern Telegraph & Telephone Co., 


NASHVILLE, 'TENN. 


THE porn & ROE ELECTRICAL SUPPLY C0,, 


RHEVILNW . 








mn HOCTPUPOBARHEIL KATAAOLM 


*~<eme KE OCUTE 
IN FIRST CLASS STYLE AND WITHOF 


0.W.MADDAUS 6 
SOE AU RINE DY 


PARK ROW NEW YORK:. 


Telephone stocks 


BOUGHT AND SOLD BY 


J 0 SHIRAS, No. 11 West Third St, 
. s 


CORNELL UNIVERSITY. 

























COURSES 583 Broadway, N.Y: 
DEALERS IN 
Electrical Lasiesscing. Electric Motors, Dynamos and 
Mechanical Engineering, D pine Light Machines, 
PE and 
Civil euapnnersne. APLNCES 
OF EVERY DESCRIPTION, 
and architecture. Learuers Instruments & Alarms 
Entrance Examinations Begin at9A.M., Sole Agents for 


The * Excelsior” Electric 

Call Bell, . 1.75 

The “Toy”? Telephone, 1.00 

f The Freeman & Roe Hotel 
Pa aes Annunciator. 

= Furnish Estimates for and 

an — aptly execute all. Electric 

‘aunts ork for Architects, etc. Send 


” for Circulars, C ‘orresponde nce 
solicited. 


June 16 and Sept, 16, 1884. 


For the UNIVERSITY REGISTER, containing : 
full statements regarding requirements for admis- ‘<7 > 
sion, courses of study, degrees, honors, expenses, 
free scholarships, etc., and for special information, 
apply to THE TREASURER OF CORNELL UNI- 
VERSITY, Ithaca, N. ¥ 











THE EXCELSIOR TELEPHONE WIRE. 


3 REC OMMIENDE:D FOR 


High Conductivity, non-lia- 
bility to corrosion, great Gauge. per 
tensile strength, and power 
of overcoming stretch, 
sagging, and lightness of - ae 


weight. 


THE ELECTRICAL SUPPLY CO., 


Table Showing Tests of the Excelsior Telephone Wire. 


Put up in ” anne 


B & S Resistance Breaking Twists Price 
Mi Strain. in 6 inches. per Mile. lengths of one-half or one 
No. 12.... 8S8ohms, | 355 Ibs, 60 $27.00 mile, as desired. 
or i. 10.5 * 255 ** 69 23.00 — = : = 
i4....| 18 "3 205 78 18.50 Samples and 
165 86 14.50 Further Information 
M...:| 2 120 94 10.00 On Application. 


SoLe AGENTS, 


17 DHY STREET, NHW YORK. 





‘=> a oo 


American Bell 


WM. H. FORBES, 
President. 


GROUND LINE 


THEO. N. 
Gen’l Manager. 


Telephone Co. 


VAIL, WM. R. DRIVER, 


Treasurer. 


This Company owns the Original 























Patents of Alexander Graham Bel 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controls, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Co., the Gold 
and Stock Telegraph Co., the Ameri 
can Speaking Telephone Co., and the 
Harmonic Telegraph Co., the P 
owned by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 
its local Licensees, on the following 


" BXGHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 
vate or Speaking Tube Lines, or con- 
\ nections on Exchanges, will please 
\ apply to the nearest Licensed Ex- 
| change, when their case will be brought 
to the attention of the proper local 
| Company. 

Any further information will be 
gladly furnished on application to the 
Company at tis office, 


atents 


No. 95 MILK STREET, BOSTON, MASS. 


All persons using telephones not licensed by this Company, 
are liable to prosecution, and for damages for infringement, and will be prosecuted according to the 


full extent of the law. 


are hereby respectfully notifiea, that they 


BUSINES Ss NOTICE. 


The Thomson-Houston FE lectric ‘Company, cat Connecticut, having an office at Boston, 
Mass., respectfully notifies all parties manufacturing or dealing in electri¢ lightin apparatus, 
that it owns, among others, the following existing letters patent of the U hited tates, viz. 
Thomson & Houston, March 1, 1881, current regulator for dynamo-electric machines, No. 
238,315; Elihu Thomson, October 10, 1882, regulator for dynamo-electric machines, No. 
265,937; Elihu Thomson, December 26, 1882, regulator for dynamo-electric machines, 
No. 269, 606; Elihu Thomson, February 6, 1883, electric current regulator, No. 271, 948. 
The above patents fully cover the principle and methods of automatically regulating the 
electric current without the use of , variable resistances, aud without waste and loss of 
power. By these inventions all irregularities in speed of engines are compensated for, 
and any number of lights can be freely turned on or off at will without any attention to 
either dynamo cr regulator. These advantages are possessed by no other system of electric 
lighting, and upon such advantages depend almost entirely the profits of local electric 
lighting companies. We hereby notify all manufacturers, purchasers, or users of electric 
lighting apparatus that any violation or infringement of the above- named patents will be 
: cuted to the fullest extent of the law.—THe Tuomson-Houston ELEcTRIC CoMPANY, 

31 Devonshire Street, Boston, Mass. 


New Enccanp Butt Co 


PROV IDEINCE, Fe. I. 


MANUFACTURERS OF 


BRAIDING 











MACHINERY 
relegraph sais and 
Electric Light Wire* 
SINGLE AND NUR WINDERS 


Braiders of every deseriptinn, 
For Silk, Worsted and Cotton Braid, 


FINE CASTINGS 


A SPECIALTY, 
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The (08 Brass Mig. Co. The Buckeye Automatic Cut- Uf Engine A. C. NORTHROP, 


Waterbury, Conn. 
MANUFACTURERS OF 


BRASS, | te amin mt” curmscs fee Tronand Brass Machine Serews 


PROMPTLY | ZINC IN SHEETS AND PLATE FOR 
EXECUTED. | ELECTRICAL PURPOSES. 


Pat or Telegraph and Telephone Instrumentg 





' practical treatise on Steam 


Lipper &: Geran li Jo, meme 
X : 








SHEETS, ROLLS, PLATES, 
WIRE, RODS & BLANKS | 
OR SHELLS, | 


Pure Lake Superior Copper Wire 


BATTE .| H. M.RAYNOR, 
ag ZINCS. ~ |No. 25 Bond Street, 


TORRINGTON, Litchfield (0., ae engines are care’ fully ecnsienntel for heavy and continuous duty at medium or high rotative | 


CONN., U. 8S. A. speeds. Highest attainable economy in consumption of steat, and superior regulation guaranteed. | New York. 


Address, BUCKEYE ENGINE CO., Salem, Ohio; or} 
GEO. A. BARNARD, Eastern Sales Agent, Astor House, N. Y.  gsraniisner 
THE PAYNE D. L. DAVIS, Sales Agent, 23 S. Canal Street, Chicago, Ill. 1859. 


lag ant Dre Varo dulonatis Ege.) WA T'S, CAMPBELL & C ar 


AANUFACTURED FROM 


| Tron, Bross, Steel, or Zins. 


Opportunity to Estimate on patented articles 
| from Sheet Metal. Rod or Brass Castings, respect- 
rm solicited. 



















All Forms 


FOR 


ALL PURPOSES, 
Improved Corliss Wholesale and Retail 


SUM FS wit CAMA, HARRIS 


MANUFACTURER OF 





MANUFACTURERS OF 








Will guarantee 20 per cent. better regulation with 
our single slide valve automatic engine than can be at- 
tained by any other engine in the market. For | 3 
sale by E. P. Hampon & Co., 36 Cortlandt St., N.Y aot 
Hill, Clark & Co., Boston, Mass. Write for Circular 

No. ! 36. B.W. P: ay ne & Sons. Box 1450,Corning,N.Y. | = 


IN FULL VARIETY 


Sizes varying from 30 to 2000 HP. 


— Preferred above all others by 
“= the United States and Brush = 


== Electric Lig thting Co.’s for regu- 
larity of speed and eco momy STEAM ENGINES 


irect Acting or Beam, Conteadten, Non-Condensing or Compound 


Vv AGNET . STEEL et FOR crrRrounanR. ‘With Harris’ Patented Improvements 


AND ALL KINDS OF Light and Heavy Iron Castings 
aie The IDE Automatic Engin ee POVIDENCE, R | 


STEEL for MAGNETS “d -~- iamuetammaasia 


Users? Manual,” by John W. Hill, . E. 
A SPECIALTY, 


Price, $1.25. 
And warranted superior to all other branas. 


“OTTO” cncine 
CHROME STEBL WORKS, 


OVER 10,000 IN USE. 
Brooklyn, E. D., N. Y. 














FOR ELECTRIC LICHTING 
UNEXCELLED. 








uu 


Started Instantly by a Match, 
When ne = all Expense Ceases. 


Works without 
\ baer, oteam, coal, 





\ ane e. Success sfully 
adapted instead of 
wy steam power in all 

industries and of- 


FOR DURABILITY UNEQUALLED. 
"OJULNVYVND AWONOST LS3HDIH 





8. H. KOHN, C. P. HAUCHIAN, ; — my cial advan- 
ages for running 
Proprietor. Superintendent. . oo etrical machin- 


y for Telegraph 
ana é Dahene as wellas s Lighting’ purposes. _— 


a IDE, SPRINCFIELD ILLINOIS, U. S.A, | _ Built in sizes of 1,2,4, 7, 10, 15.425 ind. HP. 
——— : SCHLEICHER, SCHUMM & CO. 








CHARLES WILLIAMS, JR. = 











; Bt SO SI ees N. E. cor. 33d & W ‘ ' 
, oa oat “pion few . I~ AZ GS! CIT vd FRIN iS =: “ Branch Office: 214 Taueae Gee ie, 
0s. " ’ bd t 
wos CORE, SOUR, was ~ HenamoLlect WC. TH CHUN IMUMNC, | 
THE AMERICAN -hburg, Mas , , , 


122 LA SALLE ST., CHICAGO, ILL, 


BELL TELEPHONE 00. VICTOR BISHOP & CO. .o went 


Ws, Cab and Pah ton IMPORTERS OF DIAMONDS, INSULATORS. 





AND 


Switches for Exchanges, | 
Annunciators, &c. | 





Telegraph and Electrical | 
Instruments, Batteries, Wire, | 
Insulators, and Tele phone | —] LA I ; N U M 
Supplies of every description. 


| 
JARVIS ENGINEERING CC., 


|For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 
BOSTON. 
Boilers Set with the Jarvis Pat- | 


ent Furnace to burn Pea Coa". Victor Bi shop & Co., 


Screenings or Slack without a 
blower. Send for Circulars, ESTABLISHED 1837. No, 38 MAIDEN LANE, NEW YORK. 














| Including **The Fiske & Mott High Re- 
sistance Insulator,” which, for long lines or 
wherever ye insulation is required, are unequaled. 

Weinvite attention to our new “SCREW KNOBS” 
“ COMBINATE ON HOOKS,” as superior to and 
cheaper than any others. Correspondence solicited. 
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TO INVESTORS. 


The Kerrn Evrecrrio Company having se- 
cured and paid for valuable patents covering 
a complete system of Electric Lighting, and 


having demonstrated the economy and relia- 


bility of their light, are now prepared to push. 


its introduction with the utmost energy. For 
this purpose a limited amount of the stock is 
offered for sale at $20 per share. For full 
particulars address, 
* AUSTIN GALLAGHER, 
DrexeEt Britpina, 
Cor. Wall and Broad Sts., N. Y. 


* Refers to Proprietors of the ELecrrica. Review. 





PARTRICK & CARTER'S 


| i! ut 


10! ll 


a3 m7! i 


3} 
Re 
: 
a 
tf 
ne 


194 20} ait 
eats 
cee 


365375 











= Annunciator. 


(PATENTED EB. 16,1875. ) 

We guarantee our Annunciator to be the most 
SIMPLE, durable and reliable apparatus in_ the 
market. NO DROPS or other COMPLICATED MECH- 
ANISM to get out of order, and NECESSITATING 
CONSTANT REPAIRS. We have furnished some of 
the largest and finest hotels in the country with our 
Annunciators. 

Those wishing Agencies for these Annunciators 
in unlicensed territory can obtain all information, 
prices, etc., by addressing us 

Correspondence solicited w ith all Operators, Man- 
agers of Telephone Exchanges and Electric Bell- 
hangers. Send for Catalogue of Annunciators, 
Alarms, Electric Bells, ete. 
PARTRICK & CARTER, put‘abeceria, PA’ 

PHILADELPHIA, PA. 


HLECTRICAT HV Tew - 


American Hetil: Works 


TILE 


uN Law Battery. 





MANUFACTURERS OF 


Patent Finished Insulated 


Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


PATENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENCASED WIRE 
ANTI-INDUCTION AERIAL AND UNDER- 
GROUND CABLES ETC., ETC. 


OFFICE AND FACTORY: 
No. G7 STEWART STREET, 
PROVIDENCE, R. ! 
EUGENE F, PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician. 


UNION 








The BEST Open Circuit Battery in the 
World and the CHEAPEST. 


Combines all the advantages of the best of the 

others, without any of their disadvantages, 
Thousands sold monthly. Send for circular. 
Manufactured and sold by the 


LAW TELEGRAPH CO,, 
140 Fulton St., New York. 








ss 
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T BION & HAD b BATTERY 


The Greatest Open 
Cireuit Battery 
in the World. 


Superior to the Leclan- 
che and all others, for 
Te lephone, Annunciator, 

[Curglar Alarm, and all 
open circuit Ww Work 


Price (corrplete) $1.20. 


Liberal discount to 
dealers, 








Send for descriptive Cir- 
cular and Price List. 


BERGMANN & CO. 
Tlectrical Works, 
292, 294, 296 & 298 
AVENUE B, . 








Oct. 16, 1883. 
Part D fet. 36 20, 1893. NEW YORK, N. YY. 





THIRD EDITION NOW READY. 
SRLEcCTRICITY 


In Theory and Practice, 


Or the Elements of L fi {real Engineering 
Lieut. BRADLEY A. FISKE, U.S.N. 


PRICE $2.50. 
8vo, Cloth, 180 Illustrations, 


.epies sent postpaid by mail, on receipt of price. 
D. VAN NOSTRAND, Publisher. 


Warren Streets, NEW YORK. 








23 Murray and 27 
plete Catalogue of Electrical Books will be sent to 





RLEGTRIC MN'F'G CO., 


Factory, 7 & 9 Bond Street, 
NEW YORK, 


Manufactures all kinds of 


Telegraph, Gold = Stock, 


DISTRICT & DOMESTIC APPARATUS. 


Students and Inspectors Portable Wheatstone Bridge 
and Galvyanometer Combined- 


LECLANCHE 





and 


DEALERS IN 


ELECTRICAL SUPPLIES 


OF EVERY DESCRIPTION, 


BEST COODS. LOWEST PRICES. 


Lines Equipped with Quadruplex and Duplex 


Systems (patents protected). 
| 


Correspondence Invited. 





LINE 





SEND 


MAGN 


N 





7. —— Viaduct Manufacturin 


ELECTRICAL GOODS OF EVERY DESCRIPTION. 


Telephone, Telegraph, Electric. Light and 


$4, to $6, 





| Prism Battery, Complete. 


Size of Jar, 6x4} inches. 


THE CREAT 


TELEPHONE BATTERY. 


The Standard Open Circuit Battery of the World. 


Co. 


OF BALTIMORE. 


(Successors to late firm of Davis & Warts.) 


A. G DAVIS, President. 
CELLS NOW IN USE IN THE UNITED STATES 


AND 1,000,000 IN? EUROPE. 
ADOPTED BY ALL THE 


Telephone Companies. 


THE SIMPLEST, CLEANEST, MOST DURABLE, 
MOST ECONOMICAL. 
Beware of Infringements and Cheap Imitations, 


LECLANCHE BATTERY CO, 
149 W. 18th St., N. Y., or 
Discount on larae lots. £. c. 7izL0Tson & C0., 5 & ¥ Dey St., N. Y. 


OVER 500,000 





American District Supplies. 
FOR ILLUSTRATED CATALOGUE, 


ETO SIGNAL BELLS. 


O BATTERY REQUIRED. 
each. 





THE ELECTRIC 


STORAGE AND LIGHT C0. 


95 Milk St., Boston, Mass. 
Organized under the Laws of Massachusetts, 
OWN THE PATENTS FOR 


Faure’s Storage Batteries, 


Electrical Enurgy Accumulators 


FOR 
MASSACHUSETTS, RHODE ISLAND 


AND CONNECTICUT. 


THE TROPICAL AMERICAN TELEPHONE CO., (Limiten.) 


AvTHORIZED EXPoRTERS OF 


Patented Telephones & Telephone Apparatus 


FROM THE UNITED STATES TO SOUTH AMERICA, CENTRAL AMERICA, 
MEXICO, AND THE WEST INDIA ISLANDS, 


POLE 





\No. 95 Milk Street, Boston, Mass., U. S. A 
| 





Cc 
any address on application. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Insulated and Bare. 








+ Plaflea Baonge.” : 


Combines High Electrical C e and Resist 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 


ADDRESS ; 


The Phosphor-Bronze Smelting Co, Limited, 


* 512 ARCH ST., PHILADELPHIA, PA. ° 
Qwners - of - the - United - States - Phosphor-Bronze - Patents. 
Sole Manufacturers of Phosphor-Bronzo in the United States. 


























SPIRAL 
TELEPHONE 


WIRE. 
Te Lng Sr Dan edn 


Patents allowed April 24, July 25, 1883. 

















American Spiral 
Telephone Wire Company, 


43 Milk Street, 


BostTOnN, MASS. 
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THE 


TRENTON IRON CO. 


MANUFACTURERS OF 


GALVANIZED IRON ‘WIRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines. 


WORKS AND OFFICE AT 
TRENTON, NEW JERSEY 
e NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Slip. 
PHILADELPHIA OFFICE: 
21 NORTH FOURTH STREE7. 








TELEGRAPH POLES 


From 25 to 60 Feet in Length, 


Seasoned ready for immediate delivery. The Larg- 
est and Best Selected Stock in Michigan. We 
quote prices delivered at any Railroad 
Station in the United States. 


BROWNLEE & CO., 


DETROIT, MICH. 
{Please mention this paper.1 


HANDSOME POLE S& DURABLE. 








CANADIAN CEDAR ‘POLES, the best 
im use3 live 25 to 35 years: good ap- 
pearance, Prompt delivery at Buffalo. 
Black Rock or Suspension Bridge, N.Y. 
Cheap for spot Cash. Address. 
HARVEY STAFFORD & CO., 
ACTON, Ont,, Canada. 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Opp. Willard’s Hotel, WASHINGTON, D. C. 


Correspondence Solicited. 








National Electric Company, 


ELECTRICAL SUPPLIES 
AND APPARATUS, 
1419 G STREET, WASHINGTON, D. ¢. 


Estimates furnished. Correspondence solicited. 


W.R. POPE & CO. 


Corner North & Lexington Streets; 
BALTIMORE, MD. 


Telegraph, Telephone and 
Electric Light Supplies. 


THE BEST OF EVERYTHING 
AND AT LOWEST PRICES, 





HLECTRICAL 


The Bishop Gutta-Percha 
WORKS. 
SAMUEL BOARDMAN, Agent.) 





| 


| 
| 





| Original and only Manufacturers in the United States. 


GUTTA-PERCHA INSULATED 
Submazine Telegraph Cables, 
50 Regular Sizes. One to Ten Conductors. 


| Subterranean Telegraph Cables, 


| Licompen-Armored Covered. 

Aerial Telerraph Cables, 

; Lead or Hempen Covered. 

| ANTI-INDUCTION 
|Telephone (Lead-Covered) Cables, 


is used by the Metropolitan Telephone & Telegraph Co. 


Torpedo Cables, 
ded by the European and South American 
Governments. 


Lead-Covered Cables, 
For Canal and Streamlet Crossings. 
Gutta-Percha Office bate Leading and Connecting 
re, 
For Subaqueons Mining and all other Electrical purposes. 
Mark s Compound Insulated Wire, 
. or Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 
ALSO HAVE ALWAYS ON HAND: 
Wires of every variety of Insulation, 
Magnet Wire, Telephone Flexible Cords, Flexible 
Elevator Cables, Electric Cordage, Burglar-Alarm 
and Annunciator Wire, Electric Light Wire, Cord- 
age and Cables, Lead-Covered Wire, and every 
description of pure Gutta-Percha goods, Gutta- 
Percha Sheet, for Cable Splices; G. l’. Chemical 
Vessels for Acids, etc. 














Agents for Reception of Orders and Sale of Goods: 
L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 


Thirty-three years’ experience has taught us that 
neither the electrical nor mechanical qualities of 
either Gutta-Percha or ( opper deteriorate by long 
working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled. — Zxtract from 
Report on Cables, by Willoughby Smith. 

MANUFACTURED BY 
The Bishop Gutta-Percha Works. 
Address all communications to 
W. W. MARKS, Superintendent, 
420, 422, 424 & 426 East 25th St., N. ¥. 
OFFICE AT THE WORKS. 


Rhode Island 
Telephone and 
Electric Co, 


PROVIDENCE, R. I., 


MANUFACTURERS OF THE 


Providence Telephone 
Switeh-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Howard Saitiy Applian, 


For protection to telephone subscribers 
against Lightning or Electric Light 
currents. 

Dealers in Electric Appliances of 
every description. 

Manufacturers and constructors of 
Lightning Rods upon scientific prin- 
ciples. 

Licensees of The Time Telegraph 
Co. of New York for the New England 
States. Energetic men with capital 
wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
ventors, or parties having electrical 
novelties, with a view either to pur- 
chase or introduction as agents. 

a 























HENRY HOWARD, President. 
Oe PU TaET ES and Gen, 3 
o We and Gen. Manager. 
F. H. GARDINER, Assistant Manager. 
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REVIEW . 


8. W. FRENCH, 
President. 


W. C. DEWEY, 
Treasurei. 


FRANK F. BULLARD, 
Gen’! Manager. 


PALMER WIRE COMPANY 








| Marcellus Hartley, 


PALMER, MASSACHUSETTS, 





CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users as 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 


The quality of all wire shipped by us guaranteed to be equal to the best. Testimonials furnished if 


desired. Put up in half-mile lengths. 
Approximate diameter of Wire drawn by PALMER WIRE GAUGE, in thousandths parts of an inch. 
No. 4—.225 No. 7—.177 No. 10—.135 No. 18—.092 No. 16—.063 
No. 5—.207 No. 8~—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.047 


Correspondence Solicited. 


New York Office, 15 Courtlandt Street. 
FRANK B. KNIGHT, General Agent. 


UTLER’S SAFE 


FIRE & BURGLAR PROOF. 
291 BROADWAY, 


NEW YORK. 





JOHN H. MUEGGE, 


IMPORTER OF 


PLATINUM. 


Manufacturer of all kinds of Chemical Apparatus 
Crucibles, Vessels, &c., Wire for Electrical Purposes 
Plate and Wire for Dentists. Scraps Purchased. 


No. 91 Liberty St., New York. 





THE 


United States Electric Lighting C0. 


SOLE MANUFACTURERS OF 


WESTON DYNAMO- 
ELECTRIC MACHINES 


For both Arc and Incandescent Lighting. 


WESTON ARC LAMPS, AUTOMATIC REGULATORS, 
FIXTURES, CARBONS, &c. 














MAXIM INCANDESCENT LAMP. 





And all Apparatus necessary for the most COMPLE TE, EF FI- 
CIENT and RELIABLE SYSTEMS of Electric Are and 
Lncandescent Lighting. 





OFFICE: 59 & 61 LIBERTY ST., NEW YORK. 


George W. Hebard, Pres. Leonard E. Curtis, Sec. Ph. Ferd. Kobbé, Treas. 


TRUSTEES: 
Edward Weston, Henry B. Hyde, 
John A. Stewart, Charles R. Flint, 
Louis Fitzgerald, George W. Hebard, 


Anson Phelps Stokes, 
IIenry Day, 


Walter T. Hatch, 
Leonard E. Curtis, 


Robert B. Minturn, 
Thomas H. Hubbard. 


&& SEND FOR CATALOGUE. gy 





Perfect Automatic Reguiation in both Systems. 





ELECTR IC AT, REVIEW. 


Western Blectric Company. 











(Chicago Factory, 


227 to 251 South Clinton Street.) 
MANUFACTURERS OF 


TELEGRAPH and TELEPHONE uum = 


AND SUPPLIES OF EVERY DESCRIPTION. 


Hotel and House Annunciators, Burglar Alarms and Call Bells, 
Electro-Mercurial Fire Alarm, Electric Gas-Lighting Apparatus, 
Magneto Call Bells, Telephone Exchange Switch Boards, et 


UNDERGROUND AND AERIAL CABLES, 


Correspondence Solicited. 


CHICAGO, BOSTON, NEW YORK. 





MANUFACTURI 


A ( ’ -D AY KERITE INSULATED 
FX. : TELEGRAPH & TELEPHONE 





WIRE & CABLES, 


GFFICE, 120 BROADWAY, N. Y.—FACTORY, SEYMOUR, CONN. 


Anti-[nduction Kerite Telephone Cables, 


Some of them Two Miles in Length, are in use in several cities, and are found to WORK PERFECTLY 
for that distance. EMIXENT ELECTRICIANS and PRACTICAL TELEGRAPHISTS commend and 
recognize the Kerite Insulation as superior to all others. At the Centennial Exhibition 
at Philadelphia, Sir William Thomson, the eminent Electrician and Scientist, 
awarded to the KERITE INSULATED WIRE AND CABLES 
A DIPLOMA 
FOR ** EXCELLENCE OF THE INSULATION AND DURABILITY OF THE INSULATOR. 


GENERAL AGENT: 


CLARK B. HOTCHKISS,—120 BROADWAY, NEW YORK. 
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THE ANSONIA BRASS & COPPER CO., 


MANUFACTURERS OF 


PURE ELECTRIC COPPER WIRE, 


For Magnets, Telephones, Electric Light, &c., 
Patented Fire-Proof Electric Light Line Wire 


PATENTED FIRE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 


Patented Paragon Line Wire—Fire Proof, Water Proof, 
‘“ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 


Wrought Metal Gongs for Annunciators, 
Zine Rods, Battery Copper, &c., 
WAREROOMS : 


i9 AND 21 CLIFF STREET, NEW YORK CITY. 


Factories, Ansonia, Conn. 


HOLMES, BOOTH & HAYDENS, 


« “TENAX” COPPER LINE WIRE 


— FOR— 


lyse Telegraph and Telephone. 


SS ELECTRIC LIGHT WIRE, 
Magnet Wire, Patent “K K” Copper and Iron Wire, 


Red and White Iron Line Wire. 
NEW YORK, BOSTON AND PHILADELPHIA. 


FACTORIES, WATERBURY, CONN. 


Telephones, &c., 











; BRIDGEPORT BRASS CO. 


BRIDGEPORT, CONN., 


INCORPORATED 1865. 


BRASS, COPPER AND GERMAN SILVER 


WIRE 4~> ROLLING MILLS, 


Bare and Insulated Copper Wire for Electric Conductors a 6 


SOLE AGENTS FOR THE 


BRIDGEPORT ELECTRIC MFG. CO. 








Is prepared to negotiate for New 
Plants. Complete. 


THe BAXTER 


IMPROVEMENT IN 


ELECTRIC LAMPS 


IS THE 
Greatest Invention in Arc Lighting 
yet made. 


Efficient, Reliable and More Economical than any 
other Lamp in the World, and can be applied to any 
System. SAVES FROM ONE-HALF TO THREE- QUAR- 
TERS THE COST OF CARBONS. 

For terms for territory and cost of Baxter attachment, 
address : 


THE BAXTER ELECTRIC LIGHT COMPANY, 


MILLS BUILDING, 
NEW YORK. 


The Keystone Electric Co. of Philadelphia, Agents for Pennsylvania. 





THE BAXTER ELECTRIC LIGHT C0-| 





AUTOMATIC 
QUICK ACTING ENGINE. 


SELLING AGENTS: 
JARVIS ENGINEERING C0., 
61 Oliver St., Boston. 
POND ENGINEERING 00., 
St. Louis, Mo. 
J. F. RANDALL, 
Warren, Ohio. 
JOHN R. MARELE, 
Detroit, Mich. 
H. B. SMITH MACHINE C0., 
925 Market St., Phil. Pa. 
T, W. ANDERSON, 
Houston, Texas. 


MIJNSSEN & C0., 


Amsterdam, Holland. 





M. F. MOORE, Gen. Agt. 


15 CORTLANDT ST., NEW YORK. 





| 


THE ELECTRICAL SUPPLY C0. 


Insulated Wire 


OF EVERY TOUTS. 


ALFRED F. MOORE, 


MANUFACTURER OF 


. Insulated Wire, 


—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 


—AND— 


ANNUNCIATOR WIRE, 


Magnet Wire and Flexible Cordage, 
200 & 202 N. THIRD ST., 


PHILADELPHIA, PA, 





SIECTRIC ae pions 
TELEPHONE, AND 


TELEGRAPH SUPPLIES. 





Warthouse: 47 DRY ST, NEW YORK. 








